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ABSTRACT 
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FOREWORD 



Only about 15 years ago I remember an eminent Vice-Chancellor attempting to "pngect" 
his lecture notes fitmi an overhead prcgector to a screen. He was totally perplexed, 
wondering why opaque paper produced a black image on the screen instead of his 
typewritten notes. Fortunately, those days have now gume; although arm-waving in ftont 
of ibB soeen, instead of placing a pencil fm top of the transparency, is still very common. 
It is hoped that this handbook will help to stop arm-waving and correct other gross errors 
of presentation! 

"I^chndogies for teaching' covers the compete range of commonly amiable teaching 
technolf^es. Because the oldest and most common of these (printed notes and the 
chalkboard) are consistently badly used, they have been included. For example, 
chalkboards are frequently emidoyed as giant scribbling pads; and the whiteboard has 
resur&ced as a piece of modem technology because of being attached to an electronic 
copying machine and a motor to turn the board. 

Because mt&t TAFE teachers are interested in how things work, brief descriptions of the 
equipment are given, as well as how to use it. To get the best out of equipment teachers 
should ask themselves questions like the following: 

Are the course objectives more readily attained by using the technology? 

Will students benefit? 

Will there be an overall saving in time? 

Are there likely to be overall cost benefits? 

Will the use of the technology make the course more "open*? 

Will it make teaching easier? 

Technology is a means to an end, not an end in itself. Those who use this book will be 
helped to make sensible decisions affecting their teaching. 



William C. HaU 
Adelaide. 1991 
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1. THE PRINTED WORD 

Drapite the wide range oi t^hndi^iies which axe available to today's teachers and 
learners print remains the most important. 

Print has some crucial advantages ofver any other medium for storing and transmitting 
i<teas and information. 

* is ahnost completely independent of the need for a power source other than 
lighting. At a lanch you can even read |aint by candlelight' 

* Print is high pcntable. Bo(^ fit into pockets, backpacks, briefcases ard gloveboi^s. 
Tl^y do not buckle if left in a car in the sun. They do not lose their data if exposed 
to electromagnetic radiation. They are not tied to any particular data operating 
system. 

* Print always matches the pace of the user. It does not race ahead of the slow 
reader or lag behind the speed reader. It always waits wlule you Uiink things o^-er. 

* Crtms referencing in print is easy. You can look at several pages one beside the 
other or quickly flick back-and-forth between pages. 

* Most people have learned the skills of using |urint at an early age and can use 
anything in print provide that it is written in a language that they know. They 
do not need to learn how to run new programs or operating sjrstems. 

Thio list could go on. But that is not to say that print has not been affected by changes in 
technology. In fact dianges in technol(^ have matfe print even more useful and useable 
than it was in the days when the printing press first came into commim use. 

Now you can take advantage of word processors, desk top publishing fadUties, high speed 
photocopiers, simple to use stencil duplicators, off'-set printing and so on to employ print 
more effectively and flexibly than ever. 

In this chapter we are going to look at print &om two sides. First, the writing of the text, 
then its presentation in print. 

WRITING THE TEXT 



For the kind of writing we do as teachers there is one basic rule: aim for simplicity. 

This does not mean that we should over simplify things that are complicated by nature 
but that our presentation should not add lumecessaiy complications. This applies to the 
way we write and to the way we present our text - that is to our style and to our graphic 
design. Both of these are things which need thought and effort if we are to get them 
right 
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STYLE 



Style is something we find in aU human activity Any^g which it is humanly possible 
to do can usually be done in more than one way. Ihe difference is what we caU style. 

Writing is no exception to this rule. Each writer has a personal style, sometimes so 
distiDctive that you can recognise the author from a piece of writing on which no name 
appears. 

In yom- writing you will have a style ahfeady, one that hasdeveloped ^^^3^ 
But^ writingfor students you ne«i to make a amsduus effort to «isme tlmt yo^ s^ 
S appmiffi^ You do not have to lose your individuRhtj but you do have to make sure 

that what you write is dear and concise. 

The harder it is for someone to get to the heart of what someoM is writing the less likely 
they are to finish reading it. let alone to un&retand it or learn firom it 

There are a number of things to focus cm when you are writing for students. 
Sentence Length 

Short sentences are eaacr to ^t right than long ones. They are also easier for the reader 
tof<dlow. 

Writing long and complicated sentences pl^es far too mai.y demands on both writer and 
reader. Ckmsider the foUowing sentences for example. 

The akUkd navigator, that is one who is able to choose and fbU^m the most 
emcient route between twopoinU, be they m land or at s&i, must be cfrte to 
1^ the comimss correctly: fmlure to do so may lead ^ no more t^n 
tenoforary g&^raphic embarrassment but, if amdUums are extreme or 
d^^g^.Umay kad to dieter, to the d^h of the errmg navigator 
and to any unfortunate fOk who have entrusted themselves to her care. 

Before you set out on your course make sure that you orient your map 
cmectly; make sure that north on the rm^, which should be at the top of the 
page, corresponds with north in the w&rld around you and, ^ping the rnap 
^oriented, turn yourself to face in the directim in whwh you mtend to 
travel 

With careful reading and re-readmg you may be able to ^k out what Uiey mean. The 
^tii^ certainly grammatically correct. But is this the b^t w^r to explam about sbUs 
r^^tiWAnd%^t about a sentence of a similar length fit,m the pen of someone 

less skilled. 

When you have to go across a big arm which doesn't have many obvious 
l^Ur^ks Uke big hills or roads especiaUy if the visibiUty ^ ^^^^ 
ff^t or even in the fog then ymn^ to use your compass m a umy^ nm 
m get yZ there ^the shortest route but does get you there safely for 
instance aiming off for a long catchir^ feature or pace county so that you 
do not go too far. 
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Not only is there no jmnetuation here but al«> tbe informatvai is poorly CM^anised and 
inoomplete. Poor punctuation and poor organisation are the two most common traps for 
the writer who lets sentence length get out of contntl. 

T^is does not mean that only shc^ sentences should be used. Far from it Writing in 
which nothing but short sentences are used can appear childlike, even an insult to iha 
intdligen{» of the reader. Vaiy your sentence length as I am doing in this paragraph. 
You can even use quite long and comidicated sentences on occasions as long as you do not 
let them get out of control; when you do use them pay dose attention to their 
or^nisation and punctuatioa 

Organisation 

What you write must be logical and well organised. 

To achieve Hm you need to spend time in planning what to write and, whea you have 
written it, in editing it. At the planning stage you must work out the logic of wliat needs 
to be known first, what follows fiom that and so on. At the editing stage you need to 
check that what you have written makes the sense that you intended. 

These days the ready availability of word p^txi^sors makes the editing stage a relatively 
painless iMooess. You can add words, delete words and rearrange words at ih» touch of a 
few keys or the manouvoing of a mouse. You do not have to go through pa^es and pages 
first and second and third drafts ah you struggle to express yourself dearly and 
sucdncUy. 

EDITING 

However, if you are working on an extended piece of wcurk that will be many pi^es long 
there is nothing which you can do which is as effective as having someone else read 
through your text This may be a professional editor, a colleague with a backgroimd in 
the matters which you have written about or a person with no such background but whom 
you feel should be able to understand what you have written if you have got it right. 
Pio£^ional writers often make use of at least two of these alternative. 

If you are writing educational materials fcnr publication yon should make it a matter of 
routine to use the two steps of fsontent editing and copy editing. 

Ccmtcnt editing invdves having your manuscript read by someone who is also an expert 
in your field to make sure that your handling of the content is satisfactory. The content 
editor reads your manuscript then comes back to you with queries or si^gestions which 
you both discuss before yoix dedde what should go in the final text (Manuscript literally 
means hand written but th^ days the document in question would more likely be a 
draft off your word proces»}r.) 

Copy editing is a technical task relating to formalities of style and presentation, 
mundane but critical matters such as spelling and more complex issues like the internal 
consistency of what you have written. Copy editing is a job for professionals who are 
trained and experieni^ in these requirements for any publication. 

If your writing is not at the scale where it is nece^ary to call in outside assistance you 
should still go through the editing proce&s yourself as you work through successive 
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dralU of your tcKl. At the i&dividual level that is what the writing <^ first, second and 
sul»equ^t drafts of a t^rt is aU about - diedring all aspects of what you have written to 
make sure that they are as close to perfect as you can get them. 

One way to make this inocess more effective, if you have time, is to leave the manuscript 
fiff afewdaysbetoyoucranehadstod^dtit This espedaUy ^lies to content editmg. 
If you m-teSL& what you have written strai^t after you write it then it is quite likrfy ttat 
you will read it as thoi^ it as^ what you meant to say even when it does not. The 
reascm ft» this is that what you meant to say is still ficerii in your mind. You are hkely to 
overiook faults that will be much more obvious to you after a few days break. 

FURTHER READING 

There aie many books and courses available which give detailed advice about how to 
tackle the writing process. You should consult one or more of these if you feel that you 
are in need of further development in these skills. 

Remember though that there is no substitute for practice. You will improve your writing 
by writing, re-reading and rewriting. 

PRINTING THE TEXT - GRAPHIC DESIGN 

In the age ctf the word i»ocessor, laser printer and fast photocopier we all have the 
opportunity to present our texts in formats which would have been out of the question five 
to ten yeare ago. We also have the opportunity to do a lot of the basic print production for 
ourselves. 

However there is the danger that we will use the technotogy poorly. The speed the 
computer and the photocopier means that what we do badly we can very quickly distribute 
widely. It is far better to make sure that we get it rig^t before we publish. 

If you were having your text put to print by profesmonals you would have the advantage 
of advice fiom experts of aU kinds fiom copy editors to graphic designere. \y^^J^ 
involved in writing something substantial frar large volume publication you should be 
using such services regardless of tiie techndogy tiiat mi^t be avadable to you. No 
computer has been programmed witii such things as good taste, appreciation ^ style or mi 
understanding of what makes for effective reading. This is human knowledge which is 
only available from human experts. 

For example th« word orocesging programs on modem computers give you access to 
a wide range of fonts, styles and ^zcs. hi.faioo«Myia*rtitot<'wj«wwC3Sl have done 

In this paragraph. The computer wiU do whatever you tell it to 
do. iiwilnotWIyoulhaiyouareprafiidngsoirelhi^ 

While you are not likely to do anytiiing as extreme as I have done in the previous 
paragraph it will help you to make your text readable if you follow a few sunple rules. 
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Yott wUl notice that Rule 2 is the same as Rule 1. Above all else in graphic design it is 
vital that you do not hide your message in unnecessary decorations. 

Dea^n for meaning, not for irrelevant visual impact. 

To do this yoa n^d to csnsider the {mge^, the cdumn and the font. You need to consider 
them separately and as they relate to one another. 

THE PAGE 

Since we are talking about print produeticm which you are basically doing yourself vre 
need only consider the most widely used paper sizes in teachi ng institutions. These are 
A3, A4 and A5. Of thef . A4 is by far the most common; it is the size of most writing 
pads far example. A4 i^ge size has been used fox this book. 

You have probably noticed that these sheets all have the same proportions and that A3 
folded in half lengthwise becomes A4 while A4 fdded the same way becomes A5. "niis 
adds scope to what you can do by way of expansion or reduction of things which you have 
prepared for print. 




210mm 



148rran 




297mtn 



210mm 




420mm 



297mm 



Figure 1.1 Paper sizes 
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Starting with the blank page you have two chmces of format 



PoiraR 



Figure 1.2 Page formats 
So your first two decisions must be: 

What size of paper shall I use? 

Which format shall I use? 
Page Size 

Since most folders which students use are A4 size the most convenient paper size finr them 
is A4. You need a very good reason to go away firmn this. The most common justification 
fia- going to A3 is the need for extra spMe to fit in graphics: m^. diagrams or plans for 
example which cannot be compressed into A4 and remain readable. Going to A5 is rarely 
needed for tpnrH^g material but can be a very attractive size for newsletters or course 
information leaflets. 

Page Format 

Portrait is used more commonly than landscape. First, it is the format of those folders 
which WB havB alMdy mentioned. Second, going to landscape also most L'^ly means 
going to two or more columns which can make i»ge design more complex and can make 
your word processing task more difficult if you are not using a package which includes 
setting in columns. 

However landscape may be your choice for similar reasons to those which may lead to the 
choice of A3 • the need to fit in grai^c material of various kinds. 

It i$ beat to begin wUh the assumption that you will use A4 in portrait format and only 
change from that if you find that the requirements of the ^ demand it. 

GRAVITY - Be awaie of Basic Eye Movement 

In En^ish, all European langui«es and many other languages around the world the 
words we read run fi^ left to right and fifom top to bottom. This may seem obvious. 
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You would Jtemr oonnder putting the words in any other or^r. If you did they would not 
make sense. 

But there is more to it than that. From the moment we begin to read we develop the 
habit of looking at pages of text in this way. We start at the top left hand comer and 
finish at the bottom ri^t hand comer. After years of practice we do this to every page 
whether we are reading all the words on the page or not 

An American typograjdier and teacher, EdLiund Arnold'^, has developed a simple diagram, 
called the Gutenberg Diagram to illustrate the implications of this. 



Figure 1.3 Gutenberg Diagram 

Arnold developed this diagram by thinking about his experience as a typographer. 
However, research by C!olin Wheildon has confirmed its general principles. 

It affects us not only when we simply type up a page of text but when our page includes 
elements other than text. 

Look at the following two figures. 




According to Arnold the reader automatically 
looks to the t(9 left comer which he calls the 
Primary Optical Area (POA) then follows 
"reading gravity" throus^ a series of left to right 
sweeps towards the bott.. . right comer which 
he calls the Terminal Anchor (TA). The wavy 
lines represent backward movements which our 
eyes resist. The creases are in "fallow comers" 
which are likelv to escape our attenticm. 




dty searttf pai 40 



degrees lor ttw ttM The tHshflre. fci Ihe 

tirw in a raw today, south aad region has 

Aoooidbig to flw Bu- alrsBdy dabmd two 

mau ti MMaoretoBir hcHttas and slock 

noreSefisins^as losses are high. 



Figure 1.4 



Arnold, E. C. quoted in Colin Wheildon's Communicating or Just Making Pretty Shapes? 
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Figure l.S 

In Figure 1.4 the wi»rd8 in each cdumn nin from left to right and down the page but the 
layout of the page itself breaks up the nonnal flow (dreading. You will have looked first 
at the lUustratifBi then at the headline, then at the writing beneath the headline. Then 
you will have wondered just what the article is all about. 

Figure 1.5 on tl» other hand gives you information strai^t away in the first place where 
you will have looked and the text then flows firom there following the natural flow of 
reading gravity. 

If you do not lay your page out in a way that reflects this natural flow of reading, no 
matter how 'artistic' the overall impressing may be, you will put your reader ofl". It won't 
be just a matter of the reader having a low opinion of your layout Worse than that, 
Whdldon's research shows that the reader's understanding of the text is seriously 
impaired Ptoor layout caused a drop fiom 92% of readere having a good to feir 
underetanding to only 65*&. 

So when your text includes diagrams, figures, iDustrations and so on you need to be very 
carefiil how you place them. Incorporate them in the natural reading flow, don't go 
against it. 

COLUMN inDTH 

When we read we do not simply go from word to word. 

Skilled readere, as most p«)ple are, can take in a whole line at a time provided that the 
line is not too long. 

The length with which most people seem comfortable is 15 cm but there is 

even more comfort with shorter lengths. (In this book we have slightly exceeded the 
maximum length. However, most paragraphs are short and there are numerous 
illustrations.) 

Other ways of thinking about this are in t«nns of the number of words or charactere in 
the line. Up to twelve words is very comfortable for meat people. Words are very variable 
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however. That is why some recommend in terms of characters with up to 60 characters 
(include spaces as characters) being acceptable. 

Bemember that what lies behind all this is the reader^s alnlity to take in a line at a time. 
Hus means that a page can be read with the minimum of left-right eye movement if the 
lines an not too hmg. The reader baSAcally scans down the page. This process can be 
enhanced by the use of multiple ojlumns as long as they fell within tl» specifications for 
reading comfort and as long as you have the fedlity to set your text in this way. 

For the same leason very short lines, say in several narrow columns can be aggravating. 
hem that 20 dharacters of hne length is not reoosmiended. 

GRAPHICS 

Whenever you use diagrams there are additional considerations to those referred to in 
relation to reading gravity. 

All diagrams should be caption^ so that they are clearly identified They should be 
placed in the text as dose as p(»sible to the point in the teirt at which this refSerence is 
made. Put the zeference and the diagram cm the same page unless the diagram is so laige 
that it needs a page to itself. 

If the diagram cannot be on the same page as the reference then it should be poswUe to 
look at the diagram and the text without having to flip back and forth between pages. 

If you are using portrait fonnat and the diagram will not fit, either shrink the diagrmn or 
use a fold out. This will enable the reader to look at the diagram and the text side by 
side. 

Do not try to solve the problem by using landscape fonnat for the diagram page. This 
would lead to the reader having to rotate the book eadi time a cross reference between 
text and diagram is needed thus creating another unnecessary terrier to communication 
and understanding. 

JUSnFYING 

Whmldon also found that comprehension is improved if the text is Justified, that is if the 
left and ri|^t edges are straight 

You have four options when it comes to justification: 



Left justified refers to text 
which is set out like t)m. 



Right justified refers to text 



which is set out like this. 



The left hand edge is straight, 
the right hand edge is ragged. 
If you are using a simple type- 
writer ^is is the only kind 
jusUfication that is realistically 
available to you. It can also be 
referred to as flush left. 



The right hmd edge is Uraight 
but the left hand is ragged 
You may want to use this in 



tables but it is not at tUi 
appropriate fi)r text. Itain 



also be referred to as flush right. 



Figure 1.6 Left justified 



Figure 1.7 Right justified 
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Centre Ju^^ or just aimly 
eenUfd refers to text which is set 
out like this. BtOh edges are 
regged and each line is placed 
cen^t^y betaken the margms. 
Headings are f^ten centred. 

figaxe 1.8 Centxed 



A mt is Just^imi when bfOh a^ges are 
straight like this. It is aehieued by varying 
the s/HKes betwwn ummls or even b&wmn 
letters. This style ofjustVicatim is standard 
m just about all printed text. 



Figure 1.9 Justified 



As long as you have the word processing technol<«y to handle it you should justify aU text 
where you want your students to read for meaning. On the standard typemtw where 
justification is far too time consuming to justify the eflfort you will haw to fSall back on 
flush left with ragged ri^t edges. 

You should only use centring and flush ri^t in special circumstances such as headings. 
They can he effective eye catchers for smaU chunks of the text but are real distracters for 
the main body. 

THE LETTERS - Fonts, Sizes and Styles 

One of the m^or points made by Wheildon is that use of serif fonts leads to far greater 
understanding of the text than use of sans serif. 

A font is a style of lettering. Fonts are referred to by names which sometiaaM give you a 
clue what they look Uke but more often do not. ^wo the fonts with which you are 
probably most famihar are Courier which has been widely used on typewnters and 
limes which has been widely used in newspapers and books. 

Serif fonts have thick and thin strokes and terminal serifs as illustrated in Figure 1.10. 

KtMNOP12 
opqrstuvwxy 

Figure 1.10 Palatino, a serif font 

Sans serif fonts have strokes of ahnost uniform thickness and have no serifs as illustrated 
in Figure 1.11. 

opqrstuvwxy 

Figure 1.11 Helvetica, a sans serif font 

Wheildon found quite staggering difierences between understanding of texts when set in 
serif print as opposed to the underetaading of the same texts when set in sans senf . 

Here is part of the results of his research. 



Comprehemion Level: 



CkMd Fair Poor 



Layout with serif foint 
Layout with sans serif font 



67% 
12* 



19% 
23% 



14% 
65% 



Figure 1.12 Effect of serifs on understanding 
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What these results in Figure 1.12 show is that with a serif fimt 67% ^people who read a 
particular text had a good understanding it while only 12% of people who read the same 
text, but in a sans serif font adiiev^ the same level of understanding. Note that this 
refexB to the font used in the body of the text, not to things like headings or captions. 

From this we can conclude that use of a serif font is virtually indispensable if we want our 
i«a^rs to understand what we have written. 

\dd to this some other useful advice. Avoid using capital letters for emphasis in the body 
of the text Visually a Uock of capitals may appear to stand out but this is more than 
oS^t by the foct that blocks of capitals are hard to read and therefore reduce 
comprehension. The same is true of bold. 

Use of sans serif fonts, wholly capitalised words or bold lettering in headings or captions 
can be very effective, but keep tliem out of the body of your text. 

It has also been found that 11 pmnt is the optimum size for print This can be taken as a 
guide. (11 point has been used in this bode.) The fiarther you go finom 11 point the more 
the size of the print will detract from understanding. How well can you read the 
examples if Figure 1.13? 



This UmIuw been ni in S point. Wm ym al^ to dhmrd the magniQriiig ^ua? 

This line has been set in 10 point, not far off the optimum. 

Here is a line set in 11 point do you find it dear and comfortable? 

This line is set in 12 point which is the de&ult for xny word processor. 

Now we leap to 14 point, near what is used in large print books. 

When we get to 18 point it is clearly tcx) large. 

Figure 1.13 Various font sizes and their effects 



HYPHENATION 

You may be tempted to try to create the illusion thai your text is justified by using 
excessive hyphenation. Justification is not achieved this way but by subtly varying the 
spaces between words and letters. 

Hyphenation involves the breaking of words between one line and the next There is a 
complex set of rules under which this may be done so if you want to do it you should make 
sure you know what the rules are*. (They are built into some advanced desk top 
publishing packages.) 

♦ The most comprehensive source of advice on such matters can be foimd in the Styk 
Manual for Authors Editors and Printers, often referred to as the Commonwealth 
Style Manual. 

Better still, remember that hyphenation is another thing which interferes with reading 
flow and therefore with comprehension. Instead of wasting time trying to learn the 
hyphenation rules it is better simply not to do it 
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COLOURS 

You may wish to use coloured ink or coloured paper. If you do, get some red paper, print 
on it in blue and try reading what is there. 

Then get some V ack paper and print on it in green. 

A few simple experiments like these will make it clear to you that there are some very 
ineffective combinations of colours when it comes to reading for understanding. 

Basically, black on white is best. Unimaginative perhaps, but the most comprehensible. 

If you want to use coloured paper for solid blocks of text keep to light pastel shades. If 
you want to use coloured inks make sure that there is a good dear contrast between the 
ink and ihe paper. 

WORD PROCESSING AND DESK TOP PUBLISHING PACKAGES 

There are many of these currently available. The distinction between the best word 
processing packages and the basic desk top publishing packages is very sli^t. 

What use you make of these will depend upon what is actually available to you and what 
the needs of your situation are. The best of tijese package make the production of top 
quality material from your own desk top a real possibility. This book has been produced 
on a persor«il computer using the WordPerfect 5.1 software package. 

However what you make with such packages will depend very much on your skills in 
writing and design. Remember the machine has the capability but you must have the 
knowledge and skill. 

Above all remember Rules 1 and 2. 



You want your readers to understand what you have written not merely admire the way it 
looks. 
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Consider the first chalkboard. A smaU group sheltering in a desert cave, learning the 
hasics of kangaroo hunting. On the cave wall« an ochre diagram is being us^ to teach the 
newly initiated the intricad^ of the hunt 

The chalkboard, chalk and *chalkies' are synonymous with imag» of Victorian education, 
finmi the serried ranks obedient, muted inmates to the halcyon days of exciting 
education with Mr Chips. Tim uses Uack (and white) b<»rds have ^cpanded 
remazkahly since those tames, and their flexibility, availahility and versatility are a 
definite bcxm to the classroom teadier. In these days of multi-mode media-madness, the 
blackboard or white board has many pluses. They are: 

• freely available in most daasrooms', 

• need no power (except in the case of electronic whiteboards); 

• user firiendly (if you have chalk); 

• can display a large number of colours; 

• can be used with a variety of other materials for a broad range of terching 



Few teachers use the full potential oi the chalk/white board. With judicious planning, 
teadiing can become an exciting visual, information packed adventure which benefits both 
students and teacher. The main point is planning. 



Writing on a blade, green or white board (hereafter called the B/W Board) needs the same 
approach as writing any coiu^e material in a lucid, intdligent and infonnative way. The 



strategic. 



PLANNING 
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fixst msQor proUem is that most teachers know their sutgect matter ad neuiseam. Hie 
other miQor luroblem is that the students don't. 

The lines of impenetrable prose that resemble chicken scratchings are usually a barrier to 
learnings unless you are training pharmacists to read prescriptions. There are some very 
practical ways of imimmng your presentation and te^^hing powers using BA^ Boazds, 
conunuaicating your ideas to ytiur students, and making creative additions to your 
tear hing leadcon. 

l^reat your lesson as you would a hock. Break the information down into sections or 
chapters. Use headlines and subheadingB to infwm your audience. Don't get fac^^d down 
into detail unleae It is easential The best use of a WW Board in a dassromn is to 
iUuctrate mi|ji»r points and concepts^ not foroe-feed students with information which they 
can glean finom researdi or reading. 

With this idea in mind, print all infonnation rather than scrawl (or write) it. Use large 
sizes of lettering for m^or points, unng the newspaper metaphor of headlines, sub- 
headlines and body text • write large enough so that those at tiie back of the room can 
read the material. 

Think about the architecture of your classroom where you are teaching.You should always 
check the lighting of tiie room. Is there any shine off the board from overhead or natural 
light Oook ton the stuiknt's viewpmnt)? Always start a presentation with a clean bomrd, 
unless you wish to jHiepara specific material befinehand. Prepare by writing or drawing 
lengUiy materials on the board heSore the dass or meeting is to start. Cover with a pull- 
down pngection screen or paper held with tape; remove when ready to use. Clean the 
board carefully, using downward strokes with a duster to prevent chalk dust spreading. 

Avoid chalk and talk <• literally. It is very disconcerting to talk and write on the board at 
the same time. When speaking, look at the students, not at the board. 

When you do write, foce the board at ri|^t angles and move from left to right across the 
board, which asnsts in writing in a straight line. When you've finished, stand aside so 
that the students can then see the bls^kboard and read the inf<xrmation. 

Use colour to point out miQor elements of your 
presentatiim, without overdoing the rainbow effect. 
Certain coliHirs work better than others, so use colours 
with discretion. Yellow and white chalks work better 
for most information; red, dark blue and green chalk 
are difficult to see and erase. 

As the demonstration proceeds build explanations on 
the board, point by point 

Place a few dots across the board in advance so that a 
line of writing appears level. 

Use light chalk marks to place lines for guidance in 
drawing complex diagrams. 
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Use plywood or heavy cardboard templatefi fat tracmg frequently used shapes. 

Scnne B/W boards are constructed for multiple use, with a metal hasB which will hold 
small magnets, pictures, word strips, and other visual materials which can be disidayed. 
With a magnet ^ued to the back, the material attaches to the chalkboard Chalk can be 
used to write additional material esc lines can be drawn to interconnect the magnetic 
materials. This hoard is often called a magnetic chalkboard. 




The pounce pattern can be used to improve the quality of your drawings on the 
chalkboard. If you need a chalk drawing during a presentation, make a pounce drawing 
by e^^arpng the drawing (using an opaque prcgector or OHP on a piece of thin 
poeterboard, then punch holes with a sewing pattern wheel all along the lines). 

Place the pattern on the chalkboard and pounce chalk dust throu^ the tiny holes using a 
dusty eraser, leaving a very l^ht pattern on the chalkboard. You can see it but the 
audience cant. When you need the drawing, amply connect the dots and you have 
l^eimred a neat, professional drawing. 

Some blackboards have large T-squares and rulers provided. The major problem is their 
size, when handUng them in firont of a class, so try to work with them before you 
omunenoe the class. 

Black, green or chalk boards can also be a very creative medium. If you wish to build up a 
drawing or a sequence of graphics you could draw the graphics in stages and photograph, 
fihn or videotape the process, resulting in an animated sequence on sUde, film or 
videotape Apart fiom using the chalkboard as an animation tod, you can show students 
a sequence in "xeal time" and avoid having to redo the graphic each time you teach that 
area of your course. If the chalkboard has a white board on the other side, simply flip it 
over and prqject the sequence on that side. 
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Of course, aU the technique in the wtxcld won't help if yoa are presenting boring material 
in a boring way. Tiy to be concise, and use the cdd journalist's maxim - 5WH. Tell the 
students What, Who, Where, When, Why and How. And don't forget KISS - Keep It 
Simple, Stupid. 




WHrrEBOARDS 

When is a whiteboard not a whiteboard? When it's a prqjection screen! 

Whiteboards should have certain standards of manufacture in order to be used 
suMi^fully. They should have a strong, non-scratch surface (such as vitreows pon^lain or 
a similar surface), be low gloss (for a projection surface when required) anfi have a 
magnetic surface. 
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With these attributes, the whiteboard becomes a formidable teaching aid whidi can be 
used in a variety of ways. 

The birth of the whiteboard was a combination of many factors, but it was virtually 
dregged into existence by the combination of old - and new - technologies. In the last 
decade, many sdiools and college have introdu(»d white boards for the foUowing reasons: 

• Chalkboards are just that - surfeces covered with chalk dust, which may induce 
allergic reactions in some people, and ^finitely is a cleanliness problem with 
hands and dothes. 

• Chalk dust is deadly when it confifonts the decade's star innovation, the «»»P 

A little chalk dust, being hi^y abrasive, can permanently ruin computer hard 
disks, floppies, and the insides of all sorts of deUcate electronic equipment. Some 
computer cwniwnies in the USA even ban smoking in their buildings, sq yoa caa 
imagine how much more eflective chalk dust would be in ruining a computer! 

Whiteboards are very versatile - consider the types of material that can be used on them: 

Erasable colour markers (usually made from oil soluble resins and organic pigment 
inks). 

Semi-permanent markers. These are useful for drawing grids, charts wid 
information that is required to remain whilst other writing is changed or updated. 

Self-adhesive line tapes, known as "graphic tape". These thin self-adhesive tapes 
can be used to draw simple outline shapes etc. 

Vinyl contact lettering. Self-adhesive letters can be used in coiyunction with 
magnetic tapes for titling semi-permanent charts. 

Magnetic disks. These cling to the surface of the board quite tenaciously, and ^ 
be used for design or to damp other objects to the board (similar to fridge 
magnets). 

Flat magnetic tapes can be used for charts and graphs, and as a base for vinyl 
contact lettering. 

Railed-edge magnetic tape is used in coiyunction with Dymo Lettering sections, 
and responds in width to the 3 si2es of Dymo tapes. 

The white board can be very successfully used as a projection screen for slides, 
OHPs or fihn, allowing other information to be "oveilaid" on the projected images. 

With this range of graphic materials, you may find you need to be a graphic artist rather 
than a teacher! 

Here are a few hints about using whiteboards: 

• Use the «»rrect pens with a whiteboard as some can ruin its surface. 
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• Take care when cleaning a 
whiteboard. A dry doth is often 
adequate but sometime ytni may 
need to use ^ter, detergent, or 
perhaps methylated spirits. 

• Never use an abrasive cleaner - it 
may goug« the surface and do 
ineparaUe damage. 

In a non-teaching envircmment, the white 
board can become a very fluid medium 
fmr the interchain of ideas. Using such 
a transient medium mean? that ideas 
and oonrapts can be visualised, discussed, 
and discarded without any permanent 
record. It also saves on paper and paper 
shredders! 




THE ELECTRONIC WHITE BOARD 



When it comes to permanence, the Electronic Whiteboard is in its element. Key pcnnts of 
discussion can be written on the board, refined, and then copied on to A4 size paper (up to 
99 instant' copies). 

Electronic Whiteboards use a film-roll 
system to xeoord images on the writing 
sur&ce. The image must be created 
within certain parameters on the screen 
(about 2 cms of the firame). As the screen 
mo^ acrf»s horizontally, a new screen 
emerges. You can continue to write on 
the new frame whitet the previous frame 
is accessed through a thermal printing 
system. 

Most of the Electronic Whiteboards allow 
at least 3 types of printed formats: 

• reduction copies of 1 frame; 

• 2 frames; or 

• 4 frames simultaneously. 



Figure 2.1 Electronic Whiteboards 
printed formats 
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Figure 2.2 El^tronic Vi^itdboard 

Fram^ can be stopped at any position so you don^ have to wony about frame boundaries, 
if making 2 frames per copy. The first copy of material on the board usucJly takes about 
20-30 seconds, and second and successive copies about 10 seconds each. Flrames can be 
accessed quickly by moving the writing surfru» backward or forward so that information 
ran be xevie^wiHt 

All this whizzbang technology comes at a price. 

The Electronic Whiteboard is very sensitive to the ambient heat or cold of a building, and 
there are a large number of precautions to take while using the board. They include: 

Don't place the unit in hot lo<»tions such as in direct sunlight or near heaters. 

IMn't place the unit near Cans or air-conditioners. 

Ikm*t place the unit cm a bumpy service which can jar the electit>nics. 

Don't place any adhesive tape such as cellophane tape on the white sheet 

Don't use pins or sharp objects which will pierce the surface of the sheet. 

Don't poke or hit the whiteboard with any sharp or hard objects, as this will 
scratch the white frame and prevent the ink fiwn being erased. 

Don't shake the unit while printing, to avoid poor quality copies and paper jams. 

Don't use marker pens which are not the recommended type, as they may scratch 
the white sheet and may not be erasable. 
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When finished with the Electronic Whiteboard, the image on the frame shsuld be erased. 
If any material is left on the white sheet for too long, it may become un-erasable. If it does 
become a problem, do not use benzine, thinners, alcohol or spray (window cleaner) to try 
to remove the information, as the sheet may discolour or be damaged. 

When writing on the board, use thick, dark lines as &^ or thin lines will not be clearly 
copied. Remember, the large screen image will be r^uced to A4 or less. A black marker 
zeiBodu^ best - red or blue lines may not be dearly copied, particularly if they are long 
vertical lines. 




Well, that's the castlist for THE BLACK & WHITE BOARD SHOW. With all this range 
of resources, the m^or thing is that you know 5W/H: 

• WHO you're teaching; 

• WHAT you're going to teach; 

• WHEUE the various resources should be used - including the disadvantages; 

• WHEN you should use dififerent techniques; 

• WHY you should use a chalkboard, a whiteboard or an Electronic Whiteboard; and 

• HOW to use the resources efifectively. 

Don't {otSBt the maxim - planning, planning rjid planning! 
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3. OVERHEAD PROJECTOR (OHP) 

(These notes hsve been adapted fiom Bulletin 8 of the Audio Visual Education Centre, 
Eduratitm Department, South Australia.) 

DESCRIPnON 

An OHP consists of a light soiurce, a (fiesnel) lens, a ^sss stage to support the 
transparex^ and a series of mizTors and lenses to prpject an image onto a screen behind a 
reflected at the bottom of the machine. The light is rdlected through the glass stage and 
the transparency and is then focused by the head assembly caito the screen. 




Figure 3.1 OHP optics 

There are two adjustments to the OHP: the projection lens (6 & 8) can be moved up or 
down to foais the image; and the mirror (7) can be tilted, to shift the position of the 
image. 
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It is necNsaiy to have a coolmg &n in the OHP to prevmt the heat firom the lamp 
Hum agin J the fi^BBS scTBen and the finrai^ lens. It will be n<^oed that the light finxm the 
lamp must pass throu^ any material im the stage of the OHP if the image cm the screen 
is to he coloured. Thus, for oolour»i imag^, the material used must be transparent and 
the usual method is to write with a felt tip pen im a sheet ctf thin acetate. 

Any opaque or translucent material (paper, cardbourd, thick plastic) will show on the 
screen as a Uack shadow, because light will not pa^ uniformly throu^ it This effect can 
be us^ to advantage whenever it is necessary to demonstrate an enlarged shape or 
outHne of a small olgect 

HOW TO USE TT 

If there are students who have to look through w around the OHP, then it loses its 
effectiveness as an aid There are several ways of overcoming this. Perhaps the three 
most important thii^ to remember are: 

• keep the OHP low; 

• keep the screen high; 

• prcgect at an angle. 

POSmONOFOHP 

If the screen is jdaoed at the front of the room it is advisable to keep the OHP low so that 
the students look over the top of iv. A low table suits admirably to put it on, and then the 
teacher can sit alongside it and still use it in the normal way and still see the dass. 




Projector low 



Figure 3.2 Geometry of projection 

POSITION OF SCREEN 

When positioning the screen it is advisable to a4iu8t it to prevent 'keystoning'. This is 
caused when the light from the OHP does not strike the screen at right angles and results 
in the top of the image being wider than the bottom. This can be corrected by tilting the 
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top of the Bczeen forward slightly. For portable screens this can be overcame by making 
biiying an extension arm to fit onto the top of the screen stand. If Uie screen is to be a 
fixture, then it is important to allow for this when positioning the screen, by using a set 
up similar to that in the diagram. 
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PROJECTING AT AN ANGLE 



Figure 3.3 



With a set up similar to that in the next diagram, it should be possible for the whole class 
to see the screen easily and there would be no need for the OHP to be on a low table, 
hscaxise it would not be an obstruction. 



surfac9 
screw 




Tsa^er 
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Audience (dear view) 
Figure 3.4 
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KEYSTONE EFFECT 



A vwdge shaped image on the screen indicates that the projector head is not parallel to 
the screen, and is not prqjecting perpendicularly onto the screen. 




Figure 3.6 

The problem can be overcome by fitting a device called a 'keystone eliminator" to a 
portable screen, or, with a fixed screen, by attaching it so that it can be secured at the 
correct angle. 






Figure 3.6 



3. OVERHEAD PROJECTOR (OHP) 



ERIC 



31 



Tbem are five rules i o follow when using the OHP. 
Use Eevelation 

Revealing prqjected material to a class gradually is a psychologically sound way to attract 
attention to the sidgect There are two efifective ways of revealing material - use of an 
ojiaque sheet of paper as a mcisk or u&ing overiays. 

Turn OHP U^t On and Off 

Thia enables the teacher to maintai i complete classroom control and interest in a lesson 
by simply turning a switch m a:id ofit When he or she wishes to direct student attention 
to the teacher the switch should be turned off. This effectively removes a source of 
dii»<braction. When he/she wishes to direct attention back to the visual material, the 
projector should be turned on again. 

Locate Transparency in Advance 

It the transparency is put on the stage beforr the lig^t is switched on it is relatively easy 
to make sun it is not upside down or back to fitmt. This tiien removes the possibility of 
distractions. 

Use Pencil fo? Pointer 

The teacher can point to any part of the transparency without moving finom the OHP by 
placing a pencil or mmilar opaque olqect on the transparency. 

Make Notes on the Frame 

Generally, there is enough space on the mounting frame of the transparency to put 
teaching notes. This means that the lesson material is all in one complete, compact vmi. 
Alternatively, notes may be inserted between transparencies. 

PREPARING MATERIA?. 

There are different ways of making transparencies, although the most common will be the 
first two. 

Lettering Pens 

Firms who sell OHPs also sell pens for making transparencies. Two main types are 
availid>le - water soluble, for use on transparencies which aren't to be kept, and spirit 
soluble for more permanent transparencies. Because such a wide range of pens is 
available it is suggested that you actually test a pen on acetate to see that it gives an 
acceptable image. Yellow and orange pens generally do not pngect adequately. 

Photocopiers 

It is possible to photocopy material from books, type written sheets or illustrations onto 
sp«aal acetete sheete. It is not advisable to photocopy whole pages of text in this way 
because the image would be difficult to see, and there are far more effective ways of 
presenting information. 

■ ' 3. OVERHEAD PBCMECTOR (OHP) 
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Transfer Letters 

Thsie are several types of adhesive letten available. Probably *Letraset* is the b^t 
known. Remember ^at any transparent material will prqject in its true colour, any 
opaque material will show as black. 

Heat Copiers 

Tliere is a larfs range fsi mnterinlB arailabte for making transparendra on a Iwat copier. 
There are dear sheets with black or coloured print, colour sheets with black or colour 
print and (qiaque sleets in white or colour print. These are generally available finom the 
firms which sell OHPs. 

Cut Oat Coloured Shapes 

Coloured shapes can be cut finnn adhesive film or cellophane to make scenes etc on a 
transparency. 

lAtdnif Pictures From Clay Coated Paper 

In this proceas the inks of pictures printed in oolcmr or black and white on day coated 
p^ier adhere to specially prepared inetate to make a transparency €i the picture. First 
the selected ]»cture for day coating by rubbing a moistened finger over a white area 
of the page. A vdiite deposit on the finger indicates the presence oi clay. Neict, take to 
some dear Con-tact or Fablon and separate it fiom its bailing sheet and carefully adhere 
the acetate to Iha fooe of the pkture. The next step is probably the most important It 
involve udng a roller or similar tod to apply proraure in all directions. Take as much 
tame as is nerassary to ensure good cont^ between the original and the acetate. When 
you are sure d good ocmtact soak the adher^ pcture and acetate in cool water for 3 
minutes. You will then be able to ped the paper from the acetate. Remove any surplus 
day firom the acetate with wet cotton wod and rinse the laransparency in dear water. 
Hang the transparency to dry or blot it with paper towelling, and then spray the picture 
side of the acetate with Krylon (available firom art shops) to protect the image. Be careful 
that you follow the instrudaons on the tin. When the spray has dried, mount the 
transparency for use. You may like to place a pece dear acetate behind the 
transparency when you mount it, for added protection. 

Type On - Write On Transparendes 

There is available a toansparency which can be written cm with a biro or typed on. It 
works in a similar way to a spirit stencil. It is also possible to purchase a sp^ial ribbon 
for a typewriter which will type on normal aoitate. Generally for type on transparendes 
it is recommended that no mme than seven or ei^t lines are used, and that a primary 
typewriter be used to ensure that the image is large enough to be read easily. 

ADVANTAGES AND DISADVANTAGES 
ADVANTAGES 

The Prelector is Positi<med in Front of tbe Class 

This means that teachers can maintain "eye contact" with their students, and so are able 
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to gauge their respoiiBe and adjust their presentations aooordingly. 
Bri^t Image in Fully nhuninated Room 

A big advantage, because the teacher is able to m a intain contact with the class during the 
pi^sentation. There is no need to darkm the nxm which could lead to inattention, 
drowsiness and disciplinary problems. At the same time the students' attention can 
readily be transfened fincsn screen to teacher and vice versa. 

Teadt&0r Controla Frmeniatioii 

By using masking the teacher can reveal the transparency at the best rate fw the class 
needs. He cff she can spend more time m difficult concepts if he or she feels the need and 
can go more quickly through the easier parts. 

It Is the Moat V^w&tUe Projection Medium 

'The OHP will pxcgect transparendra or opaque materials, animated device and fluids as 
well as the ncnmal transparencies. 

Teacher Can Create Own Transparencies 

If there are no commercially prepared materials suitable, teachers can make their own, to 
suit their own individual needs. Trans|»rency making equipment is relatively simple and 
ineiq)ensive. 

OHP raiminates Repetitive Chalkboard Work 

TransparendM can be kept and be readily available for use next lesson, next week, next 
year. This makes more class time available for instruction and review. 

Complex Subjects Can he Presented in Comprehensible Units 

By using overlays and/or masking it is possible to buUd up a concept step by step, m to 
break down a whole into component jmrts. Students can be gradually led into a suljject 
rather than being suddenly drowned in a sea of knowledge. 

Colour Can Be Used Effectively and Economically 

Colour can be added using pens, colour adhesive film or coloured heat sensitive acetate. 
Especially useful for emphasisii^ parts of graphs, maps, charts etc. 

Projection Requires a Minimum of Skill 

There are very few controls on an OHP and these are very simple to operate - students 
can use the projector to present their work to the class. 
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DISADVANTAGE 
Traniqmrencies are Needed 

Clearly, you will have to preimre transparencies in advance if you are going to use the 
OHP. 

Ckuw Cannot Keep Up with tlie Teacher 

Tbe greatest danger is for the teacher to work too quickly, not giving sufficient time for 
students to read material on the OHP. Rather than expecting them to copy the material, 
printed o^es oi the OHP should he handed out in advance. 
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4. TEACHING BY TELEPHONE 

The telephone is the most widely available instniment of modem communicatio& 
techmjlogy. Almost all <^us, teacheis and students, are fomiHar with its use unhindered 
by any barriers associated with the mystique of the secrets its operation. No special 
jargon is needed when talking about the telephone, no special expertise is needed to make 
it wmk. Furthermore, the telei^ne in Australia abnost always does work we lack it up 
with confidence that it will behave as we ei^ect. 

All this means that the teacher who decides to use the tdephone can be confident with the 
tone equipment and be sure that students share this confiden c e. 

Tb» e£foctiveness of tiie modem telephime has revidutionised external studies. It has 
made posmble easy and direct communication between teacher and student and brdcen 
the old and sterile pensption of external teaching as merdy a form impersonal p^>er 
shuffling. This has been achie^ by the simple technique of the teacher rii^^ the 
student or the student ringing tl» teadier. Effective as this ample one-to^me use of the 
telephcme is in external studies, it has tumed out to be merely the forerunner of a range 
uses of the telei^one which have the potential to change all forms of teaching, not only 
external studies. 

In addition to its &miliar use as the means for allowing conversations to take place 
between people in different places, the tetephime's potential for other uses has been 
greatly expanded by the availability of equipment which either enhances its basic fimction 
or supplments that function. 

Equipment which enhances the basic function of the telephone includes: 

• loud speaking telephones; 

• loud speaking telephones with multiple microphones; 

• telea>nference bridges. 

Equipment which supplements the basic function of the telephone includes: 

• f Msimile or fax; 

• interactive computers; 

• video. 

Through the use of some or all of this equipment it is possible to use the telephone for a 
wide range of different teaching purposes: 

• individual tuition; 

• group tutorials or seminars; 

• lecture; 

• guest lecturer, 

• tandem te^hin^, 

• counselling; 

• guest expert; 

• linking classes; 

• panel discussion; 

• brainstorming / buzz group 

• case study interview. 
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However some of these are more likely to be successful than others and all of them have 
their intfeJls as we shall see. 

Let's start with a closer look at the equipment. 
THE EQUIPMENT - DESCRIPTION 

TELEPHONE 

'Hiis basic piece of equipment is no doubt very familiar to you. 
Loud Speaking Telephone 

Hus is nmply a teleidione which incorporates a loudspeaker so that several people can 
listen to what is coming down the line. It can also be used as a standard telephone by 
switching the loudspeaker off and using the eanneoe. 

Load Speaking Telepluines with Multiple Micropliones 

This adds to the loudspeaking telephone a set of microj^ones so that several people can 
not wily listen in but also take part in any conversation without the inccmvenience of 
passing around a sii^le mouthpiece. 

In South Australia a well tried and tested piece of equipment fbr dcring this job is known 
as the DUCT system (DUCT - Diverse Uses of Co mm unication TBchnol(«y). For 
convenience sake we will use Uie expression DUCT finom now on but his should not be 
taken to mean that only that specific item of equipment could be used for the purpose 
dracribed. 

Teleconference Bridge 

This is a device which allows the linking together of multiple telephones into one call. 
Telecom provides a bridge service which can accommodate up to 10 separate lines in the 
one hook up. Qn-sito bridges are also available which enable you to link up to five 
if^f^iwg calls in the one hook-up without Telecom assistance. 

FAX (FACSIMILE) 

This device has also become very familiar to us all in recent times. It uses the Telecom 
network to transmit hard copies of documents and can be used in tandem with the 
telephone provided that separate hnes are available and that the people at either end of 
the line have fhx machines. If only one line is available the fax can be used to transmit 
docum^ite before or after the conversation. 

TTY (TELETYPEWMTER) 

This is an invaluable device for conununication betw^ deaf people or between hearing 
people and deaf petqjle. It is connected to a telephone using acoustic phone cups so that 
the user can send and receive messages in typed fiwm. TypicaUy the TTY includes both a 
liquid crystal display on which the message can be read as it is received and a printer 
which uses a paper roll similar to that which is used in a cash register. It does not 
produce a fiiU size print-out like a fax machine but it does give a hard copy on which date 
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you wish to save is recorded. The chief purpose of the TTY is the same as that ei the 
telephone - conversatioii. Although it uses print it should not be thought of as a 
conventional print medium. 

The TTY is portable and may be connected to almost any traditional telephone handpiece. 
One TTY can be used by several teachers who may have deaf students. 

The TTY is used far one-to-one conversations. It would be very unwieldy in a 
teleconference. 

INTERACTIVE COMPUTERS 

Computen can be linked together via the Telecom network and, with the appropriate 
software, this linkage can be Ame in such a way that parties at either end irf the line can 
wmk on the same material at the same time Tliis also requires separate Unes for the 
computer and telephone links. Although such links are currently in use in some places it 
has to be said that the software is still in a developmental stai^ and that there is some 
complexity in its operation. 

VIDEO 

Equipment to provide a video link between usera of the Telecom network is now 
commexmally available. This enables speakere to see one a^iother and to show things or 
processes to one another. At least one of the products available also inco? porates fedUties 
for a computer link. 

LEARNING CENTRE 

In a number of education systems in Australia and around the world learning centres 
have been established. Basically these are places where stutots have access to 
educational opportunities which would not otherwise be available in their local 
community. For example the community may be too small to allow the formation of viable 
classes in most courses, or there may be highly specialised courses which are nonnally 
only available in one college in the chief metropolitan centre of the state or region. 

One of the ways in which a learning centre can provide this access is tiurough telephone 
links to other centres where these courses are available. This may be through an 
extensive network cf campuses or through only one or a few links to other places. Ims 
will depend entirely on the circumstances of the system in which you work. 

Ideally a learning centre will make available a range of services which it is unlikely that 
the student would have at home. 

In the case of telephone teaching these would include multiple telephone lines so that 
telephone teaching there can take advantage of the supplementary equipment such as fax 
(just about a basic item Uiese days), video, loud speaking phones, computer (possibly 
interactive) and so on. 

Usually the learning centre is staffed, often only part time, by someone who can offer 
support services to the students who make use of it. This person is not expected to be an 
expert in all possible teaching areas but an educator who understands the needs of 
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students and who provides a link to the education sjrstem, or systems, with which the 
study centre is Hnked. 

USING THE EQUIPMENT - TEACHING NETWOBKS 

This equipment can he used to set up a number of different kinds of teaching networks. 

Individual Tutoring/Counselling 



c 



Tos^rer 



K 



Group Tutoring/Counselling/Brainstorming/Buizz Session 

Tetuher need ma be included in brainstorming or buzz session 

Ti^chsr 



Lecture/Guest Lecture 




E\^ryone can hear sver^^ne rise 



Student 



C 



todurdr 





Loudspeakir^ 




1 





The dass fistms to the lacm^e 



c 



Lecturer 





DUCT 


1 


) — 





The dass listens to afid responds to the lecture 



Class 



Class 



3 



Linked Classes 



c 



Class A 




DUCT 



Class B 



All the people in each class can hear one another 
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Paael IMsciusion/Guest Expert (i.e. tms expert only, no panel) 




The oxpBfts can afl one anomw ami tiw dass. The daas can hsar all the expe^ 



Hiese basic networks can be varied to suit the occasion and all of them could be used in 
oii\}uncti(m with interacti^ ^imputers, fax or video. 

Ualng the Equipment: Son^ Ccmsideratioiis 

Althou^ there are diverse ways in which it is possible to use the telephone, as with any 
technology or teaching technique you need to decide when and how it is appropriate. 

The greatest strength of the telej^one as an aid to teaching is that it allows two way 
oommunieatioii between the people at either end of the line. In terms of cost it is 
generally cheaper to telephone someone at a distant location than to go there to talk to 
them. 

If you are thinking of using the telephone in your teaching you should ask yourself if it is 
in feet the best posMbie medium for your purposes. If no two way cH>mmuiiicatioii is 
required then there may well be more effective aUernatives. 

The most obvious example of this is the lecture. Why not use audio or video tape or even 
radio? All of these can be used so that the same lecture, delivered only once» reaches a 
great number of people. ThsBe media are evmx more effective than the classroom lecture if 
no dialogue is to be entered into between lecturer and student. They all reach more 
people at once, and tapes can be used at leisure, replayed, paused and so on. 

SOME TELEPHONE TECBNIQUES 

Even one-toHme conversations on the phone can be made more effective through the 
application of some simple techniques. More complex activities like teleconferences can be 
disastere without them. 

Establishing a Teleconference Using Telecom Bridge 

The firet step is to arrange with the students the time at which you intend to hold the 
teleconference. You will also need to get from them the number of the telephone which 
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ihey will be vsmg. As Telecom establish^ the telecoo&reiioe by xin|m eadi the 
participants in advance of the starting time you also need to ask students to be ready by 
their telephones at least 5 minutes ahead of the starting tame tar the telecon fe rence. 

Neiit you ring Teleomi's Cimferenoe CaU number which is listed on the Operator Services 
and Chcurges page oiyoor telephone directory. 

Tbb opmUxr will want to know your name and number, the names and numbers of the 
people you wish to be linked to, tixe number(s) you wish the call to be charged to (the cost 
mi^ be shared around all participants), the time itf the call and whether or not you want 
the cost to be phimed throui^ to you at the end of the teleom&rsnce. 

Up to 10 sites can be linked via a Telecom bridge. 

In €^se of a Poor Connection 

Oocanonally it can happen that you have a poor connectaon which makes effective 
Gommunicatian impossible. If the teleconference link has been estal^hed by Telecom the 
only t^>*'"g which ymi can do is to have all participants hang up then ring Telecom, 
eaq^ain nature of the problem and ask them to re-establish the conference call. 
Unfntunately you will need to use this method even if only one of the lines in the 
conference is unsatisfactory. 

If you are using your own bridge only the affected line will need to hang up and reconnect. 

However, as you will know fiom your own experience with using the telephone, bad lines 
are not a particularly ommion occurrence in Australia these diqrs. 

Establishing a Tdeconferenoe Using Your Own Bridge 

This is much simpler. The students simply call you on the number to which your bridge is 
connected If you wish to have your institution pay for the cost of these calls then you 
should arrange for the bridge to be used on a 008 line. 

Iniormation in Advaince 

The effectiveness of any teleph(me teaching is greatly enhanced if information which can 
be re&d, listened to or viewed has b^n distributed in advance. 

For example, if you have to counsel a prospective stuifent via a telephone call, send out 
any available prospectuses, syllabuses and so on before you get into any in-depth 
counselling. The more the student knows the more useful questions they will be able to 
ask you and the more what you have to say will mean to them. 

For a tutorial session students will probably need to be sent transcripts or tapes of 
lectures, or simply reading lists. In electrical engineering there may be circuit diagrams 
that are needed, in accounting, balance sheets and so on. 

Ramember that time on the telephone costs money that can be saved with proper 
preparation. Whatever you teach you should know what the students need in advance. 
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QuesUoiw in Advance 

As well as sending the students infoxmation in advance it is also a good idea to send tliem 
questions or some other kind erf pn^lem sdving activity in ^vance of the toleirfione 
sesnon. Tte purpose of this is not so that you can hear their answers down the telephone 
line, but so that they have been led to think in advance about whatever it is they are 
going to talk about during the telephone session. 

If all you want is their answers then you dont need the telephone. Answers can be sent 
in hy mail or &x. Just make sure that the students clearly understand the purpose of 
these questions. It is usually counter productive if they feel that the telephone tutorial 
session is some kind of oral test. 

Making Up For Absenoe of VMon 

Brause you cant see the people you are talking to on the telephone (unless you are using 
a video link), you will inevitably come up against two problems: 

1. In a teleconference you will have trvHible knowing who is speaking - the 
students will have the same problem. 

There are two nmple ways to get around this proUem: 

Firstly, all participants should have a list of who is taking part. This is one of 
those pieces (rfinfonnatifm which need to go out in advan^. 

Secondly, have all participants identify themsrfves as they start to speak. . . "It*s 
Mary here, Fd Hke to ask. . . "Fred speaking, isn't it true that . . 

People don't do this naturally. YouTl have to remind them at first, but thcyll soon 
get into the halnt. 

If you have a small group or a group that has regular and firequent teleconferences 
then this might become unnecessary as people get to know one another's voices. 
You will have to be the judge of that. 

2. Siknce is very hard to interpret, hi fa» to face conversations or in the 
classroom the reason far a silence is usuaDy obvious from peopte's behaviour, Uieir 
body language or simply the expression on their foces. On the telephone you dont 
even know if they're still there, let alone what they are doing. 

One result of this is that mlences seem to last an unbearably long time. If a 
question has been asked it is most likely that the answer requires some thou^t 
The silence is ahnost certainly a pause for reflection. But once again you cannot 
tell when the pause for reflection has become the silence which results from an 
inability to come up with an answer. 

This will lead you to the problem of deciding when to intervene to keep things 
rolling along. There sre no simjde rules for this - you must be aware that this is a 
problem and learn to play it by ear depending on your knowledge of the students 
and the sulgect. 
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It is also quite likely that tins larohlem o£ interpretixig the silenoe will lead you to 
an associated problem with the student who is always i|uick the mark, always 
has something to say and may be impitient of the relative slowness of otW 
students. This is a proldem which you will be familiar with in the classroom and 
to some extent you will n»d to iteal with it in similar ways on the telej^cme. 

Making Sure That Everyime is Involved 

In the dassrocmi the quiet student can often be ignored or ovexlooked, left to play the role 
<tf the imssive onlooker. This is even mcaee likely to happen in a teleam&renoe. 

Having each person identify themself when they speak is the first step in getting around 
this problem. 

The second is having 3^ur list of participants. 

It is relatively easy to keep track the invalvement of students in a telephone i^ssion. A 
ample system involves simply ticking by a students name when they have something 
to say: 

Elsa// 
Ivan / 
laly^/^/ 
Jack/ 

Nguyen ✓/✓✓✓✓✓ 
Maiigit/ 

A pattern like this would tell you that you need to (k> something to even up the 
partidpatioin but doesn't tell ym much sbout what is going on. 

A not much more difi&cult system tells you more. In this system / tells you that the 
student has answered a question in some su b stan t ial and relevant way, 7 tells you that 
they have asked a question • tells you that they have said something that is a positive 
contribution to the discussion without it actually being a questitm or an answer while O 
tells you that they have said something that is not a substantial contribution like ''I don't 
know" or "What did you say?" or "Excuse me someone's at the door". 

This helps you to fonn a clearer picture of what is gmng on: 

Elsa// 
Ivan O 
UlyOO?/ 
Jack/ 

Nguyen 0/#?0/0 
Margit/ 

Even with this you still need to keep your wits about you to enable all students to play a 
fair share in what is going on while still keeping thini^ moving. 

Before you get to this stage it will help everyone to feel more at ease if you start off with a 
bit of stage managed "small talk", especially if this is a first session. 
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For example you can go axound the gxoup several times with a series of everyday 
quftations such as: 

• Where are you (Geographically)? What's the weatiier like there today? 

• Whe«« are you (At home, in a phone box, at the local TAFE college)? Are 
conditioas aHnfinrtabk for you to undertake this next hour (two, three) of 
teleconference? 

• What's the latest news/gossip that's making Ufe interesting where you come &om? 

This fpm everytme a chance to have scmiething to say, to hear the voices of the other 
participants and to get used to introducing themselves when they speak. If you are 
running a series c^siuh sessions you will invhably find that it he^pB to begin each session 
this way. Hiis takss Uie place of the opportunity which students in the daa»room have to 
socialise with each other, and you, befisre the s^sion gets formally under way. 

If TcHir Teleconferenoe Inehides Several Groups 

It may be that your teleconferenoe will include several groups who are using a loud 
speaking telephone with multiple microphones. In this case you need to keep your list of 
participants in groups: 



Weeville 



EUen Highwater 
Nick Doff 



Bedd Springs 



West Wylde 



Lola Boutt 
Eileen Dover 
Reg OStycker 

CJon Mann 
Judy Frei 
Amy Goh 



Port Whyxme 



Sal Tissee 
Farah Wey 
Arch Rivalle 



A possible problem with this is that you pay more attention to those at the top of the list 
or that you feel a cl(»er rapport with some groups than others. To some extent you can 
get around this by using a circular layout like this. 



WMvtlto 

Eton Htahmtsr 
Nk:kDoff 



WMtWyidt 

ConnMarm 
Judy Frei 
Amy Gttfi 




B«dd Springs 

LofeiBMJtt 
Eitran Dover 
RsgO'Slycfca' 



PortWhynns 

SaiTtssee 
Farah Wev 
An^Rlvaile 
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This helps you to think of your teleconference class as a network - not as a distribution of 
people in which some are "here" and others "there". This ''here" and "there" difficulty is 
particularly likely to arise if one of the groups involved is actually with you in person. 

All this might seem like a bit much but in prffirtice it very quickly becomes second 
nature to you. At first there are things which yoa have to be reminding yourself to do but 
before long you simply do them as a matter of course. 

FlXrrmG IT AIX TOGETHER -THE TELEPHONE AND TEACHING 

Finally we need to look at some of the practical applications that all this mi£^t have in 
your i;^ffr>»iTig whether you teach mainly by external studies or in the classroom. 

We begin with a reminder that the telephone is best used when you need two way 
eommniiieation for at least i»rt of the session which you are jdanning. 

Individual Tuition 

Quite possibly you have already used the telephone to help out a student with queries or 
proUems with a course that you teach. Most likely the student 'phoned you • clear 
evidrace that telephone technology is seen as "fincndly". This kind of use of the telephone 
is so widespread tJtot it hardly needs any explanation here. 

Group Tutorials or Seminars 

The telephone is an ideal medium for helping students who are isolated finom one another, 
and fiom you to get together. They may be isolated by virtue of distance, disability or 
personal circumstan<»8 such as diift work which prevents them from attending on 
campus. Whatever the reascm such students may be linked together by teleconference. 

This may be done with the students in their own homes using their own phones. An 
alternative is for two or three students to come together on a number of different 
campuses where there are learning centres. 

Lecture 

There is not much point in using the telephone to deliver a lecture wh<?re the 
omununication is all one way. You will know from e3q>erienc» how hard it is to maintain 
concentration in such a lecture when you are actually there in the lecture theatre or 
das^noom. On the phone this is even worse. 

However many efiective lectures incorporate considerable s?opc for interaction between 
the lecturer and the class. Perhaps there is a place foi th'.s style of lecturing by 
telephone. 

Even so the audience is limited. Remember a teleconference bridge can handle only a 
maximum of 10 lines. Possibly this could be used in coiuunction with loud speaking 
telephones at each receiving station. Usually lectures are provided in a course because 
they are a means of getting the message across to a large number of pecple at the one 
time. The telephone has limited value in this respect. 
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Guest Lecturer 

One justification for the use of the telephone to provide a lecture may be that it gives you 
the chance to use a guest lecturer. You may use a loud speaker to deliver this lecture to a 
large group of people. 

If your guest lecturer is in Brisbane and your class is in Perth it is far cheaper to use the 
phone than to pay air fares and accommodation. 

Even so a videotape or audiotape would be cheaper stall if no dialogue were required 
between lecturer and dass. 

Tandem Teaching 

As with the guest lecturer this allows you to access the expertise of someone who is 
plqrsically distant In this case you would be worlong in a classroom using something like 
the DUCT system to allow students to hear your distant partner and to interact as 
ne^ssary. 

Counselling 

The telephone can be invaluable as a means to provide counselling to students or potential 
students who because of distance, disability or incompatible sdi^ules cannot meet you in 
person. Bemember in this case that the most effective counselling will occur when the 
student is well informed in advance. Send out any written information in advance. 

Guest Expert 

This is much like tandem teaching except that your guest may well not be a profi^onal 
teacher but someone whose expertise in their professional field is invaluable to your dass. 
In such a case you act as the fadlitator to keep the s^ion going along the desired 
channels. Perhaps you may ask some key qurations, or perhaps they will come finom your 
students. Once again this is an interactive situation where DUCT or similar equipment 
wiU maximise the opportunities for dass involvement. 

Panel Discussion 

This is an expanded version of the guest expert Several guests may take part in a 
discussion either among themselves with the students listening in, or with the students 
partidpating. Here the cost savings achieved by repladng travel and accommodation costs 
with telephone costs are multiplied. 

linking Classes 

Another application of DUCT type equipment is to link two dasses which are studying the 
same or very closely related courses. This can be espedaUy valuable if the local 
environment for these two dasses is significantly dififersnt. For example the Adelaide 
College of TAPE in South Australia linked a class in marketing with a similar dass in the 
United States. Theie were many fruitful discussions about the appUcation of basically tiie 
same prindples of mariceting in two different markets. Equally the potential to link 
classes in rural communities with classes in metropolitan communities offers similar 
opportunities for looking at the same problems firom different angles. This may be done 
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just 'one off or on a regular basis. 
Brainstamiiiig / Buzz Group 

Telepliones lixiked by oonferenoe call offers the opportunity for brainstorming or buzz 
gxtmps witb or without the use of DUCT type equipment The Unks may be between 
studoits car dmply between tochers doing some course planning or prei^ring 
assessments. Ihe advantage of ihe ocmferenoe call is that everyone can be involved at 
<moe. There is no need to rely on multiple oontstfts between pairs dpeofHe in which there 
is a ^pendenra on the ideas and information fircnn tme omversatifln being accurat^y and 
fully report^ at the next 

Caae Study Interview 

In courses which invdve the need for case studies or similar discussitm with people who 
have been involved in incidents or situations which may be of particular interest to your 
class you may be able to arrange for Uie dass, using DUCT type ejuiianent, to interview 
the individual concerned. For examine there are many rural courses in which case studies 
of particular i»operties are used. Use of the telephcme in one of th^ courses may enable 
a dass, which has had the opportunity to read written material in advance to talk to 
farmers whose properties are in distant locations and to ask clarifying questions which 
arise from their reading. 

In a different set of circtunstances where the iffiu^ concern^ may be particularly 
sensitive use of the telephone, without video, may help to ]»eserve confidentiality, to 
enable an interview to take place without e^poini^ the individual's identity. 

5 COMMANDMEim FOR USING THE TELEPHONE IN TEACHING 

1. Use the telephone only for situations where interaction is required. Send bulk 
infonnation by other media. 

2. Make sure that all participants are thoroughly prepared in advance. 

3. Use some deliberate technique to keep track of each participant's active 
involvement. 

4. Don't struggle on with a bad connection. Make sure that the lines are dear and 
the message is not distorted. 

5. Make sure that you and the other partidpants are ready and by the telephone in 
advance of the time set down for a teleconference to begin. 
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5. FACSIMILE (FAS) 

DESCRIPTION 

Facnmile (or fax) is defined as the exast reproduction and transmission to another 
location of an original document, nonnally hy codinaiy telefdume line. Normal cffioe 
£Bcsimile transmits and leceivea documents (usually A4 size) which may include text, 
diagrams, n^aaturra and gmphics. ^cause the in&rmatifm is transmitted over the 
puUic telephone netwwk, world ^wide omnmunication is poraible. 

CompatibUity between facsimile machines is ^sential for total communications. Several 
standards have evoi^^ and are laid down by the ConsultaUve Committee, International, 
for Telephony and Telegrai^y (CCITT). Since early standards were written afler 
fcwsimile mnehin^ n^eTB in commm usage, many older &csimile machines are only ahle to 
communicate with others from the same manuCKturer. Newer fiE^imile machine 
cao&am to CCITT standards and compatibihty between equipment is no longer a problem. 
The standards for focsim^le machines are known as Group I, Group II and Group m, 
with the Group IV standard currently being developed 

Group I machines, the first to confonn to a standard, are slow and require six minutes to 
send a piece of A4 paper. The standard for Group I was set in 1968 and amended in 1972 
and 1976. 

Group n machines are faster, at three minutes per A4 sheet, and they conform to the 
standard set in 1976. Many Group II machines have the capalnlity to "talk" to Group I 
sublines. Group I and Group 11 machine have not been sold for some time and are 
basically redundant, except to the extent that quite a few existing users of the old 
madiineB still exist. 

Group in machines confonn to the latest CCITT standard established in November 1980. 
Tbsy have transmission speeds of less than one minute for an A4 page, and better image 
quality than the older machines. Standards are currently being develf^>ed for Group IV 
machines wbidi will give Caster transmission and higher quality again, but the Group IV 
standard was designed with digital telephone lines in mind. 

THE BASIC FACSIMILE PROCESS 

Sending and receiving a document by facsimile consists of six steps; 

• scanning the original; 

• recording the scanned image; 

• modulation / demodulation; 

• transmission; 

• printing; 

• synchronization. 
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Figure 5.1 The basic facsimile process 



Scanning 



An image of tlie original document is formed by a lens in a way similar to that of an 
(»^finaiy camera, except that a linear array of small photodioctes in the fecsimile machine 
dofm the film does in the camera. The portion aS tiie image felling onto the 

linear^ode array is a Uiin line 0.13mm high across the top the page being scanned. 
Typically, up to 2000 diodes axe used to view this Hne for an image as wide as an A4 
page. 

The photodiode oorxesponding to the upper left position on the page is first checked to 
detennine whether the very small portion of the image it detects is white (paper 
background) or black (image). Each t£ the diodes is checked in sequence to 'read' across 
the page before the original document is stepped a distance equal to the height the 
thin Hne and then the next Hne is 'read'. TOs step-and-read pru»ss is repeated until the 
whole page has been scanned. 
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Figure 5.2 The scanning process 
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To transmit a document the fa^mile machine has to convert the brightness of reflected 
light into electrical dgnals. Technological advances in tins area have seen photodiodes, 
phototransistars, and linear-aixay sensors used to achieve this. The line image ^nsor 
leada mie horizontal Hcanning Bne at a time, and it can handle picture element 
separation, photoelectric convenion and scanning. 




Figure 5.3 The line image sensor 
Modulation / Demodulation 

Facsimile documents are encoded into a series of electrical pulses, with the sequence of 
pulses depending upon the image being transmitted. 

Most of the existing telephone network is 'analt^e* and cannot carry digital traffic. Thus, 
the digital a>des generated by the facsimile machine have to be converted into analogue 
£Km (ie. electrical currents which alter in strength according to the amount of black or 
white on the document) before being transmitted. 
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To 6»able tliem to do this, facsimile machines inoozpoxate a built-in modem which 
converts digital agnals into analogue at the sending end and fivm analogue back into 
digital at the receiving end. 

The most important point about modems is how quickly they transmit data. Transmission 
speed is rated in Ints per second' (bps) sr^d the higher the 1>ps rating' tbe fiister the 
modem. Group III machines have 9,600 bps modems which are technically capable of 
transmitting an A4 page in 20 seconds, althou^ overall spe&d i\ a0ected by other Actors 
too, especially line quality. 

It is not uncommon for facsimile machines to adjust speeds automatically depending upon 
the receiving speed of the other machine and the line quality. 




F^are 5.4 The modulation/demodulation process 

Tranamiaraon 

The modulation process also involves adding the signal containing the image to a high 
fi«quency carrier signal which can travel along the telephone line. At the other end the 
process is reversed as part of the demodulation process, and the image signal is unpacked 
to be sent to the printer. 
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Figure 5.6 Pu^ng the pictare ^nal onto a carrier 
and takii^ if ofT again 



Printing 



The pdnting process converts the transmitted signal back to a visual representation of the 
original. We will briefly cover three difGsrent techniques which have commooly been used 
in fecsimile machines, viz thermal, ink-jet and etectrostatic printing, and laser printing. 

Thermal printing requires a special thermal recording paper which is coated with a layer 
of heat sensitive material which changes colour when it is heated. As the recording paper 
passes over the print head images are printed onto the paper as it reacts to the heat 
generated by each heat element. 



Thermerf etement 
Cdour-tormlng layer 



BasBpat:^ 



???? 



Cdmir fonmd part 



Pictwe^gnal 



Figure 5.6 Thermal printing process 
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In the ink-jet printing process, a nozzle sprays a jet of ink partides onto tbe paper. 




Figure 5.7 Ink-jet printing 

Paper which has a low electrical resistance, and which has been c(»ted with an insulating 
resin, is used in the electrostatic printing method. When a recording needle is charged 
with a voltage corresponding to the pictore signals, an electric charge accumulates on the 
recording paper in a certain pattern. The toner (of the opposite polarity) sticks to the 
charged partides on the paper and is fused by heat, thus fixing the im^e. 
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Figure 5.8 Electrostatic printing 
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SUMMARY OF OLDER PRINTING METHODS 
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Printing method 


Advantages 


Disadvantages 


Thermal 


• Smiple ranstnictum 

• Almost maintenance free 

• Inexpex^ve i»per 

• No noise, no odor 


• Printed documents 
fade in time 


In^et 


• Can use plain paper 

• Color printing is 
pt^Ue 

• Print does not fade 
with time 


• Hie nozzle must be 
checked regulariy 


Electrostatic 


• Good contrast 

• Print dora not fade 
with time 


• Mechanism must be 
chedced regularly 

• Easily afl^ted by 
environmental 
changes 

• Complicated 
mechanuim 



The Laser Printer 



A laser pxinter comprises two m£oor internal parts; a vid^ a)ntroller and a printer 
'engine*. The video contn^er communicates with the facsimile machine and produces 
video signals from the print data which it has received. Th^"^ are then input to the 
printer engine which chanj^ them into signals which drive the laser beam as the first 
stage in prodndi^g the print images. 



Signal from the tscsintie ma^ns 




Figure 6.9 Components of a laser printer 



6. FACSIMILE 



ERIC 



60 



Laser printers form images using the dot matrix method. Each dot in the matrix is called 
a pixel, and each pi^ corresponds to a laser beam spot. 




Or^inailm^ Image famwd by laser 



Figure 5.10 Pixels and laser beam spote 

Because the laser beam spot has only a small diameter, it can only expose a fixed position, 
so a mirror is used to cause it to scan the image a line at a time. The scanning cycle is 
repeated until the finalimage is complete. 




Figure 5.11 The mirror causes the laser to scan sideways 

The video controller converts the images represented as pixels into electrical signals and 
then sends them to the printer engine which converts them into laser drive signals which 
turn the laser either on or off. 




Figure 5.12 From video signal to laser drive signal 



5. FACSIMILE 



video signals. *° derived from the 




Laser drive 
80 signal) 



» m 



Figure 5.13 Forming a latent image on the photosensetive drum 
fi^^'^Th^lectncT^r^ " ^--^ '"^•^ -'^^ «« paper 
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Figi e ^ 14 The photoelectric process 



Synchronizatioii 



Some quite sophisticated electronic processes ensure that the sending machine and thp 
^vmg machine synchronized and so are able to W toTa^ otht^ TMs if a 
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Figure 5.15 Bain's telegraph, circa 1842 



GETTING MOSE FROM YOUR FAX 
AUTO DIALING 

The addition of auto dialers to facsimile machines brought with it associated benefits 
i^ch can be most t»eful in either a teachix^ m a business environment, including 
automatic le-tiy, delayed send and short code abbreviated dialing. 

Automatic Retry 

Automatic le-try means that when you dial a number which is busy, the auto-dialer will 
try it again twice at five minute intervals. If there's still no luck after the third attempt, 
the auto dialer gives up. 

Delayed Send 

Delayed send allows you to pre-set the time when you want to send a message, key in the 
number to which you want it sent, place the document in the machine's fieed tray or its 
memory and leave the machine to do the rest. This enables you to make use of cheaper 
telephone rates which normally occur at night It is also possible to key in a queue of 
several ntimb^ and up to 64 different times and locations for transmission. 

Short Code Abbreviated Dialing 

l^ort code dialing employs a small memory to store your most commonly called numbers, 
allowing you to recall them at the touch of one or two keys, rather than having to key in 
the whole number. It is not uncommon for this facility to cope with 100 locations which 
can be dialed using two keys and 32 which can be called using a sin^e key. 



5. FACSIMII^ 



ERIC 



5S 



63 



POLLING / REVERSE POLLING 

Pdling involves other peqple leavix^ documents in the feeders or the memories oi their 
facsimile machines so that a remote user can dial in and have it transmittal to their 
machine. It is another way of making better use of off-peak rates, since althou^^ the 
txansmissicm is e£&ctively two way, it only counts as one call, md this is charged to the 
wiarliinft which initiates the operation rather than the one which actually sends the 
document. 

Multiple polling allows you to poll up to one hundred different machine in one operation 
1^ queueing up a sequence of pdled numbers vaulting in you receiving documsnts firom 
eadi station, one after ihs other. This would ^pear to hav an application where a 
number of students had to respond to something you had sent them. 

Reverse polling takes the process a step further in th»t it allows you, while receiving finun 
a mnote &csimile machine, to set a docum«it to be transmitted to the same party during 
the same call. 

FACSIMILE MEMORY 

All faraimUe machine have scone form of memrary. The m(»t Imsic machi ne s have a 
working memory which allovrai them to perform particular functions, or auto-dial memory 
for storing ald>rBviated dializ^ codes. Now it is increasinfi^y common for m ach i ne s to 
have a storage memory for data i.e. a memory which allows ;^>u to stcsre whole documents 
comprising both tesrt and graphics. 

On a non-memmy machine, documents are scann^ but ^hs machine makes no attempt to 
'memorise' their omtents, miming that cmce a documeut is transmitt^, it is lost. Vi^th a 
memory madiine, documents can be scanned into memory prior to transmission. Once 
held thei«, ihe same docum«it can be used over and over again for different functions 
without having to re-feed it throuf^ each time you want to send it to a new location. 

It's very handy to have a memory where incoming messages can be stored automatically if 
the paper runs out in the machine, for aounple. This can save a lot of firustration if a 
sudden influx ci mrasages results in paper runnii^ out while the machine is unattended. 

Memory and Confidenftiallity 

Certain areas of the memory can be designated as private mailboxes. This allows you to 
send sensitive material directly into a redpents mailbox, where it remains until they key 
in a special security code or use a special access card to remove it. 

BROADCASTING 

Bxtjadcasting (sometimes referred to as 'store and forward') is the most common use of 
facsimile memory. It allows you to transmit the same document, of up to eighty pages, to 
one hundred locations, sequentially. 

This is taken a step further with 'relay broadcasting' or transfer broadcasting* which 
enables you to send a document to a remote machine, which is then instructed to 
broadcast that document to a further group of machines. 
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INTERFACING FACSIMILE WITH COMPUTERS 

Interfaces are available which provide terminal-to-iacsimile links, allowing terminals or 
computers to rommunicate directly with facsimile machines. 

Tlie normal, historical pnx^ss, has involwd using a tenninal, microcomputer or woord 
processor to create documents which are then printed before being distributed by facsimile 
m^hine as required. The terminal-to-facsimile links give you the capability ci creating a 
documeat and distributing it in a single prw^ss. 

The document, 'wlich may contain Iwth text and images, is typed, scanned or retrieved 
from disk, and then sent directly to the memory of an appropriately equipped fiEtcsimile 
machine or personal computer. From your Ii^yboard you then can ix»truct the fiEKsimile 
machine to perform a variety of tasks, including: 

• send the document to a private mailbox if confidentiality is important; 

• send the document to a distribution list stored in the faraimile machine; 

• make a lo<^ copy. 

These commands can be combined m well. It is possible, for example, to instruct the 
facsimile machine to print a local copy and distribute to a list. 



ASCII tam^ 




Figure 5.16 Interfacing computers and facsimiles 
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It has become increasingly necessary to install facdmile machines in educational 
institutions, both for administrative purposes and to improve educational opportunities. 

During 1990 the Education I^partment of South Austztdia installed a fai^mile network 
linking all 7(K} of the pnzoary and secondary schools in the state. One m^or advantage 
of the network is the ability it provides to allow the central office to send information to 
all of the schools in the state within two hours. Schools are also able to respond to issues 
in a similar time span. 

The system involves five machine at the central office Seeding data to other machines in 
the five area education offices which then broadcast to "hub" centra which in turn 
broadcast to between four and twenty one schools. 

Of course, the network is a valuable teaching tool also, in that it enables the provision o£ 
written support to voire lessons and immediate feedback on correspondence assignments. 



Practically any combination of text and image can be transmitted by facsimile, but if you 
are designing material specifically for transmission by facsimile there are some simple 
rul^ of thumb which you can \ise to achieve better results. The more detailed an original 
is the longer it will take to transmit, and the greater is the possiblity that the image 
received wiU not be an aonirate reproduction of the original. 

These simple guidelines should help you to prepare material which will be received clearly 
at the other end. 

• avoid grey tones; 

• avoid dense dark tones; 

• avoid vertical lines; 

• keep the original simple; 

• use a vertical (portrait) format ratiier than horizontal (landscape). 



DESIGNING MATERIAL FOR FACS 




A R F» L. I E O 
L. E A R N I fSI Q 
S V S T S M S 



At^UUe^ COLt£^ OP WE 




Centre for Applied Learning Systems 

Adelaide College of TAPE 



Figure 5.17 The simplified version of the letterhead will be 
better for faeaimile transmission 
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6. AUDIO TAPE RECORDmG 

DESCRIPTION 

Audio tape consists of a flexible Imse material such as mylar which is coated wit^ a 
material which can be magnetised. The most commcm coating material is an iron 
compound called iron oxide. 




Figure 6.1 Structure of audio tape 

If you look at a piece of audio tape you will notice that it has two different surfeces. The 
shiny surface is the n^lar carrier and the duller surfa<» is the inm oxide ccmtii^. 

On a tape z«corder the tape is fed firom the left-hand reel and it has to be threaded by a 
particular path to reach the take-up reel. To distinguish this type of machine from the 
cassette recorder it is called an open reel (or sometimes reel-to-reel) recorder. Although 
these iTtftr>'^"«»« have largely been superseded by cassette recorders for most purposes, 
they are still used where a better quality recording is required than can be obtained from 
a cassette machine or where ease of editing is more important than simplified loading. 




Figure 6.2 Layout of an open reel tape recorder 
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As the tape leaves the reel it passes the erase head, the x«oord head and the ]day head in 
that order. Each of these lieads' is a small electromagnet. The circular inm core is 
surrounded by a me odl. When an electric current is passed through this cdl the ircn 
takes on the properties of a magnet A north pde is fonned on one side oi the gap in the 
one and a south pole tm the c^er. Bridging the gap is a magnetic field. The shape of the 
field is such that it bulges out of the gap. 




Figure 6.3 A mono tape head. ]^ih tape recorder head is 
a small ele^romagnet 

The strength of the magnetic field produced is proportaonal to the current in the coil. If 
the current is switched oS^ the magnetic field disappears and the iron ring no longer acts 
like a magnet. If the cunent throui^ the coil is ret^rsed the field produced is reversed; 
what was a north pole becomes a south pole and vice versa. 

Let's now omsi^r the action of the record head. 

If you are making a vdoe remrding the microphfme ccmwrts the sound wave into an 
electric current of the Mune shape. Ihis is tb&a amplified and fed to the record head. As 
the coated tape is passed over the gap in the r^ord head it encounters a magnetic field 
which is varying the same way as the sound wave varied. The coating on the tape is 
magnetised by whatever the field happens to be as the tape leaves the head. A varying 
pattern of magnetisation is thus fiirmed all along the tape and it has the same shape as 
the original sound wave. This magnetisaticBi is permanent and it will remain until the 
tape encounters another magnetic field strong enou^ to change its magnetisation. 

An interesting and very usefiil property of the electromagnet is that its action is 
revereihle. If, instead of passing a current throu^ its coil winding, we somehow cause a 
wying magnetic field in the neighbourhood of the gap in the one, we find that an electric 
current is generated or Hnduced* in the coiL 

Let's consider how this relates to the action of the play head. 

The monetised tape passing over the gap in the play head induces a cunent in the play 
head cdl which is the same shape as the pattern of magnetisation on the tape. That in 
turn is the same shape as the original current finom the microphone. So if the output of 
the play head is amplified and fed to a loudspeaker we are able to hear the original sound 
again. 
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On a tap© recorder with separate record and playback beads it is possible to reis^ and 
playb»:k tbe tape as it passes both b^ds so we have a wiy quick check on tbe quality of 
our receding. The ta^ retains its magnetisation indefinitely, so we can replay tbe tape 
xfNMnling on any machine whenever we wish. 

Now we will consider the action of the erase head, which is the first head encountered by 
the tape. 

When recording, a high fiequenqr current of about 80 kHz is fed to this bead. This has 
the efiect of vigiffously shaking up tbe magnetisation on tbe tape, if there is any from a 
previous recording, and leaving tbe tape demagnetised and ready to receive a new 
recoiding. One of the powerfiil advantaj^ of the tape as a recording medium is that it 
can be ^ased and used again for difiEerent recordings. On the other hand, it is vubieralHe 
to accidental erasure firam any magnetic field whidi is sufficiently powerful. 

TAPE SPEED 

After leaving tiie play bead the tape passes between the capstan and the pindi roller. The 
capstan rotates at a constant speed. Ihe tape is prised against the capstan by the spring 
loaikd pincb roller and thus the capstan contnOs the speed of the tape both during 
receding and playback. The take-up spool is also driven, but only with sufficient poww 
to take up tbe slack in the tape. It ises not afifect tbe speed. 

Accurate amtoA of tape speed is very important. If the tap© travels faster on play than it 
did on record the pitch of the sound will be raised. Conversely, if it is replayed slower 
than it was recorded, the jatch wiU be lowered. If the speed varies slowly as tbe tape is 
play^ the resulting wavering pitch is called Vow*. Some inferior m«diines have a tape 
speed which wobbles up and down at a fast rate, caumng a distortion known as "flirtter. It 
can be detected very easily on a re«)rding of laano music, for example- The specifications 
for good quahty tape recordere always quote a figure for Vow* and 'flutter^. 

The highest fiequency which can be recorded is rdatcd to the width of the gap in the 
record head and to the tape speed. The smaller the gap tiie bilker fi«quency. but this is 
fixed for us by thf manufiwAurer of tbe tape recorder. The hig^ the tape speed the 
wider the range of frequencies which can be reconted and hence tiie quahty of the 
recording. Many open reel machines give a choice of tape speed so tiiat the user can 
decide whether quaH^ or duration is important A tape must always be played at the 
same speed as that used for recording and tiie reel itself should be labelled witii this 
information so that tiie user is not in any doubt as to how to set tiie playing machine. 

Early tape recorder* used a playing speed of 30 inches per second. Over the years ibis 
has been progressively reduced, each time by a factor of two, as tiie technology unproved, 
so tiiat now we have tape speeds of 15, 7%, 3% and 1% inches per second. The metnc 
equivalents are 38, 19, 9.6 and 4.8 centimetre per second respectively. 

TAPE TRACKS 

Another way of obtaining more recording time firom a reel of tape is to divide tiie width of 
tiie tape into two or four tracks, eadi carrying a separate recording. These are often 
referred to as half track and quarter track recordings respectively. To avoad picking up 
unwanted signals ftom tiie adjacent track a black space, or 'guard band' is left between 
tracks. 
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The tracks an us^ one at a Mmb in a mmuiphcmxc recorder. Thus a quarter tra& 
reorder could {day track one on the first pass through ih» machine. The fiiU reel of tape 
on the right-hand reel would then be tun^ over and moved to the left-hand position and 
track four would be played. The reel would be turned over again and moved to the left- 
hand position. Now a switch is operated to activate the play head for track three. When 
this has be«i jdayed the tape is turned over and retun^d to the left-hand side fiur the last 
time and track two is played. 

A stereo recorder uses track one for the left-hand diannel and track three for the right- 
hand channel On the second pass track four carries the left-hand channel and track two 
^Uti^ the riprht-hfind rhnnnpl 
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Figure 6.4 Track configurations on open reel tape 
THE COMPACT CASSETTE 



Tape recording remained the preserve of the professional and the hobbyist until the 
advent of the 'compact cassette*. This removed the need for the fiddly business of 
handling the tape itself and threading it correctly. 

To minimise size, the tape width was reduced to 4 mm iham 6.5 mm used on the open 
red) and the tape speed was fixed at the seemingly slow speed of 4.75 cm/second. 

The tape is wound on the left-hand spool with the coated side fodng outwards. This 
means that the tape coating is accessible to the heads and to the pinch wheel which can 
pngect throui^ the windows in the edge of the cassette. The left-hand window 
accommodates the erase head. 

The central window is used by a head which acts as either the erase head or the play head 
as required. (Very fow cassette machines separate record and play heads.) Notice the 
pressure pad behind the tape in the central window which has to be fitted to every 
cassette. This is a small piece of soft material mounted on a spring. When the centre 
head prqjects into the cassette to play or to record, the tape is sandwiched between the 
pad and the head and good contact is assured. 

The r^ht-hand window giv^ accew to the pinch roller which prases the tape against the 
capstan. Evidently the capstan must be behind the tape. If you look at a cassette you 
will see holes in the top and the bottom of the casing which allow the capstan to pass into 
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the cassette behind the tape and oppc»ite the position of the pinch roller. 

A similar pair d holes can be seen near the window of the erase head. These are not used 
until the tape is turned over to play the s^nd side. Then they aooommodate the capstan. 

Two fiirther pairs of holes can be seen in the top and bottom of the cassette. They are 
basically square in shape with rounded comers and are provided to locate the cassette on 
fixed pins in the recorder so that it is accurately positioned relative to the mechanism. 
Some zecfflrder manuSacturers have chosen not to use this location device. 
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Figtu^ 6.5 The structure of a CTompact eassette 

Many machines are fitted with a pause button. This simply pulls back the pinch roller so 
that the tape stops instantly while remaining in the jday or record mo<b as the case may 
be. When the pause button is released the tape is again in stantaneously recording or 
playing. This is a very useful control if you wish to interrupt a recording briefly or if you 
axe editing tape by copying selected parts of an original receding on to another tape. 

If you now look at the edge of the cassette (opposite to the edge which has the windows) 
you may find two more apertures near the comers of the cassette - or they may be masked 
with flaps of plastic. If the holes are covered you can record on to the cassette. If they 
axe open the x«corder will sense this and will not record. In this way a wanted recording 
can be protected against acridental erasure. All that is required is for the plastic flaps to 
be removed after the recording has been made. If you change you mind and wish to 
record on the cassette again at a later date the holes can be covered with adhesive tape. 
All commercially recorded tapes are sold with protection windows open. 
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CASSETTE TAPE TRACKS 

Track one, which is on the lower half of the tape is recorded first The cassette may then 
be turned over and track two recorded. 



'W/////0/////////////M^^^^ 
MONO ^eg.eo 



Figure 6.6 Cassette tape trades 

Fi»r stereo recording each omhio track is divided into two to give a total of four tracks. 
Track CBtt carries the xight-hand channel and teack two the left-hand ^annel. When the 
tape is turned over track finv provides the right-hand channel and track three the left- 
huid channel. Ihia arrangement (idudi diffisrs from the open reel format) means that a 
stereo cassette may be played on a mono marhine h^use the play head ooiwrs both 
tracks. Although the sound will not be heard in stereo, none of the mu^c is lost. 

THE SEARCH FOR IMPROVED QUALITY 

The relatively slow speed and the narrow trades at first set a limit to the sound quality 
that could be obtained from cassette t^ies. However, ^ convenience of the cassettes 
proved so popular that manu&cturers set out on a long quest for imimived performance. 
This has been adiieved by a series of detail dwnges to tape coatings and to the way the 
sigsal is record and played back fixmi the tape. None di th^ things has affected the 
basic design of the cassette itself. To understand these changes and the way they affect 
the users of cassette equipment, we have to be aware of bias, equalisation and nmse 
reduction. 

BIAS 

It was discovered in the early days of tape recording that it was necessary to add a high 
finequency signal (well above the audible range) of about 80 kHz to the sound signal at the 
record head. 

If this is not done the reoor^ng is weak and distorted. Even the amplest machines must 
have this high-finequency bias, but as users we don't need to know about it because it does 
not call for any action on our part. However, different tape coatings need different 
amounts of bias to give the hesX performance so on many stereo tape decks we find a 
switch which must be set according to the type of tape in use. (Some decks are designed 
to sense the type of tape in use automatically). As there is no such switch on the simplest 
portable recorders there is no advantage is using expensive tapes on them. 

EQUALISATION 

When a recording is made the balance between high and low frequencies is acfjusted in a 
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particulai way. "When a tape is played the balance is rest««d to its original state. 
reason again is that the overall quality of the recording is improved by djang this. The 
more expensive tapes need a different degree of equalisation and you will find these tapes 
marked accordingly. The tapes most commonly us«i require equalisation designated 120p 
(u is the abbreviation for microsecond). Some expensive tapes are labelled 70p and the 
equalisaticm has to be set to this value. If there is no equalisation marked on the cassette 
it is safe to assume that it requires 120p. 

Some of the earlier stereo cassette decks had separate switches for bias and equalisation. 
More recent models have one switch which controls both bias and equalisation. Others 
again sense the type of tape automatically and require no acticm from the user. 

TAPE COATINGS 

The magnetic component of the coating on recording tapes was originaUy ferric oxide and 
this is stall the most common material in use althoui^i improvements have been made 
over the yeare in such things as particle size and surface smoothness. These types are 
called type 1. 

Another material which gives better performance at higher a»t is chromium dioxiite 
(Ci02). These tapes require more Mas than the type I tapes, and a stronger erasmg field, 
and 70)1 equalisation to realise their potential. They are called type 11. 

Just to confiise matters, you will find that some commercial music tapes use chromium 
dioxide tape but 120)i equalisation so that they may be played on any cassette player. 

A type m tape, formerly available, has been replaced by so-called metal tapM which are 
classed as type IV. On thrae the coating is a form of pure iron. They need mwe bias, 
more e'W field and TOp equalisation. The cMt erf these tapes is several timw that of a 
ferric tape, but they are capable of much improved performance provided that the 
equipment is designed for metal tapes and provided, too, that it is operated correcUy. 

NOISE REDUCTION 

A consequence of low tape speed and narrow tracks is background hiss, which enginecre 
call *nod8e*. Various techniques have been developed to reduce this noise. 

They system most commonly used is caUed Dolby B (after its inventor, Dr Ray Dolby 
whose cmnpany has devised a number of noise reduction systems). 

Hiss contains all fi:«iuencies, but the ones we hear most easily are the hi^er frequencies. 
A lot of audible hiss can be removed by the use of a simple *tone control' which reduce the 
hifdier frequencies present in the Mgnal. Unfortunately, this spoils the quality of tiie 
wanted sound, giving it a muffled eflGect However, the Ddby B system boosts^e higher 
frequencies in the music before the recording and then cuts down the high frequena^ 
when the tape is played. In cutting down the high frequencies when the tape is played 
the hiss is reduced but the music is back to connal. 

This idea works well in the quieter parts of the recording, but it cannot be used in the 
loud parts because the tape is already approaching saturation, and any boost would cause 
distortion. 
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Fortunately it is not needed in the loud parts because the recorded sound obscures the 
hiss. Recognising this phencanaacm and turning it to advantage, the Dolby B s:^stem 
senses when the music is soft and does its boost/cut on record and playback. When the 
mime is loud it takes no action and so no distortion is introduced. 

The TkAhy B system is ef&ctive and produces a useful reduction in audible background 
ncase. It is almost universally used on ccmunercial cassette recor^ngs. An important 
point to appreciate is that it must be used on botii record and playback. If it was not used 
when reoordix^ there is no pdnt is selecting in on playback If it was used on recording 
but the playbs^ machine does not provide Dolby B ndse reduction some compromise may 
be possiUe by using a tone control to reduce the ndse level to some extent. 

Most commercial cassette reoosdings will have been made with Dolby B noise reduction 
They can be identified eamly by the Dolby logo on the label. 




Figure 6.7 The Dolby logo 
OimR NOISE REDUCTION SYSTEMS 

The suet 3SS the Dolby B sysiem has lead to the introduction of other systems such as 
Doiby C e .'d dbx offering furUxer noise reduction. None of these is used to any eictent for 
cOfX'^e^oai recordings, but they have been useful to people who make their own 
reoordir:^ to play back on their own machine. 

PREPARING MA XERIAL 

At its m(»t basic level, audio tape recording is a very ample process. Take a tape 
recorder, press the record button(s) and chat into the built-in microphone. This is akin to 
using an auto-evexything snapshot camera. A result is almost guaranteed, but it is 
unlikely to be mistaken for the work of a professional. On the other hand, you may find 
tb.it you can derive a lot of pleasure and satisfaction fit>m making a good quality 
rsomiing which helps your students to learn. 

Tius skill is a combinatiou of several factors including: 

• the ability to listen critically and to evaluate a recording; 

• an understanding of the technical factors which have a direct bearing on the 
quality of the recording; 

• knowing the capabilities and limitations of different types of equipment; 

6. AUDIO TAPE RECORDING 

er|c 



64 



• knowing how to realise the full potential of the equipment you have available. 

In this section the aim is to help you with th^ points so that you will be able to take 
pride in producing leoirdings of simple material, but made to the b^t quality possible. 

USTENISG 

What do you hope to hear when you listen to an audio recording? Pmumably you would 
like the sound to be an accurate reproduction oi the original, fitee from distortion, and 
without added background hiss or other noise. Critical listening is a skill which can be 
learned quite eamly and it is worth the effort to learn to recognise faults in recordings, 
espedally as it will help you to improve your own efforts. 

SOME TECHNICAL CONSIDERATIONS 

You will xemember that the tape on which we record has a plastic base with a coating 
which can be magnetised. The pattern of magnetisataon on the tape constitutes the 
recording. Hie degree of magnetisation of the tape has a very direct bearing on the 
quality of the xecorded sound. On the better machkies you would be able to control this 
by a leccnd level control. On other machines the degree of magnetisation is controlled by 
an automatic circuit, often isdled automatic level control (ale). 

Disadvantages of Automatic Level Control 

The dicuit has to be designed to react very quickly to a potential overload from a loi^d 
sound to avoid distortion. On the other hand, it must not react too quickly to a drop in 
the sound level or the background noise will surge up in the quieter psurts of the recording 
(ff in the small gaps between sentences of speech as the ale circuit tries to maintain a 
constant level 

Consider what happens, for example, when you try to record a lecture when the 
miczophone has to 1^ placed to pick up contributions hxm the audience as well as the 
lecturer. All goes well until someone near the microphone emits a loud cou^i. The ale 
dnniit responds by turning down the level and the IwAurer's voice is suddenly faint, 
returning ^owly to ncnrmal perha]» over a period of several seconds. 

Machines which can be iised without automatic level control will have one or two volume 
unit (VU) meters of some sort, depending on whether it is a mtmo or stereo machine. 
Older machines will iise a swinging needle meter while newer ones use an illuminated 
bar. In both casra, the larger part of the display on the left represents the normal range 
of operation The remaining sector on the rif^t dictates when there is a danger of 
overload and distortion. You adjust a njcord level control so that the meter movement 
covers the appropriate part of the scale. 

Sometimes a VU meter reveals the interesting fact that our particular arrangement 
cannot provide enough reiwrd level, even with the control turned to its maximum. A 
common example of this is the use of a nucrophone connected to a ster^ tape deck. The 
microphone drcuite provided in these units are often too insensitive to provide correct 
recording levels. A solution to this problem is given in tlie section on 'equipment problems 
and sdutions* below. 
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Figan 6.8 

Tape Speed and Tape Tracks 

Another aspect of tape zecording is the efiect of tape speed on recorded quality - the 
hitler the better. The number of tracks the machine reoirds on to the tai» also has an 
effect on recording quality. 

The more tracks you have, the narrower each will be and the worse the sound. The effect 
of all ftf these &ctors can be thought of vexy simply by saying that the greater the area of 
tape used for a recording, the better the sound quality, other things being equal. So, 
running the tape liuter should improve Uie quahty of the sound, as should increasing the 
rndih. of the reomied track. 

This is the basic reason why an open reel tape recorder is always potentially better than a 
cassette machine because it ofiGers a cbdce of tape speeds and the tape is wider. 

Cassette Recording 

In the long tattle to improve cassette perfonnan(» we have seen a proliliBration of tape 
^yyntirg* and nodse reduction systrais, each making some new demands on tiie haxdware if 
the improved technique is to be used. An inspection of the switches on the front panel of 
a z»co^er will somi reveal which tapes and which noise reduction systems it will work 
with. 

The Miorophone Matters 

B^ording at its ismi basic levd uses a recordo: wiUi a built-in microphtme. In cheap 
ze^orders, the microphone is not likely to be of a good quality, but it is ideally placed to 
pick up motor noise to add to the general level of hi»9 and hash produced by such a 
machine. 

Usually a remarkable improvement can be achieved on a simple tape recorder by * lugging 
in a separate microphone. This automatically disconnects the internal microphone. Of 
course, the better the external microphone, the greater the improvement. If you have 
more than one it is worth trying them in turn as microphones, like loudspeakers, have 
their own characteristics or 'personalities' and you may find that one is clearly better than 
another in a particular situation. Unfortunately, there is an increasing tendency for 
manu£Bcturers to leave off connector sockets for any extra inputs or outputs and you may 
find that there is no provision for connecting an external microphone on the more recent 
machines. 
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While an external microphoDe disposes of the protdem of motor niase, the basic problem ti 
background hiss xemainfi. To minimise this you must use a recorder with ndse reducti<m 
and be carefiil to operate it at tiie correct recording level. Ndse reduction is usually 
available only on stereo cassette decks. By far the most common ndse reduction system 
used is Ddby B, but other systems like Dolby C, and dbx are also used. 

You may encount^ a technique called Ddby HX Pro, which is not a noise reduction 
system, but a method of improving cassette recording quality. 

Microphone Mono Recording With a Stereo Cassette Deck 

The advanta^ of udng a stereo cassette deck are that it will record a wider range of 
fiequendes with 1^ distortion than a simide cassette recorder and it will oi&r noise 
reduction. However, there are some other additional oomi^cations whidi arise if you are 
recording from a single microitoie, as you are likely to be if you are making a vdce 
recording. 

A stereo cassette recording is made on half the width of the tape which has been further 
subdivided into two trades, one for the left channel, and one foe the right A standard 
cassette recorder canni^ access th^ ti^^ks separatdy. When you ogm\e the record 
button(8) both tracks will be in the record mode. If your stereo cassette deck has providon 
for micnqihone input, it normally is in the form of a pair of sockets, one fijr the left 
channd and one for the right. You can plug your microphoiie into the left channd (say) 
and make your recording, but when you play back the tape you will get vdce plus hiss 
from the left channd and more hiss from the un-reoorded right chaxmd. A solution to this 
problem is given in the section on 'equipment problems and solutions' below. 




Figure 6.9 Not a good way to connect a microphone to a 

stereo deck 

Stereo Recording From Microphones 

So far we have been discussing the use of a stereo recorder, not to make a true stereo 
recording, Y J: to obtain the advantages of ndse reduction and generally higher quality 
that a stereo deik oflfers even with a single microphone. 

How is the situation changed if we want to record in stereo? 

For microphone recording we must cither use a stereo microphone - which is really two 
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microphoxi^ in one casing - or two separate microphones. Either way, we shall then have 
two outputs which can be ocmnected to their respectivB microphone input sockets. 




yaik a microphcme or another good quality signal you can make eioeUent recordings. But 
you need more if you intend to zeeord a voice and some background music, fin- eaumple. 
Althou^ it is possible to have sane music pcked up Iqr the microphone as well as the 
voice, the effect is very unsatis&ctoiy in tl^ same way as it is unsatisfoctoiy to copy a 
tape using a miczophone placed adjacent to the speaker. An audio mixer is needed to do 
this job to a satas&ctory standard. 

As its name imjdies, this unit mixes two oac more sound inputs together and allows you to 
contrd the volume of each smmd in^pendently of the others. For example, you can fade 
down some music to background level, &de up a micropfaane to allow some commentary, 
then £Eide down the micrqi^ume while fiuQi^ up the music to the ordinal level. 

Alternatively, you can xeooi^ a group of speakers so that each has their own microphone 
and fiider on the mixer. This allows you to balance the speakers against each other in a 
veiy flexible way. 



r^n-f~Lr-Lr-T-i-i — □ ^O- 

o o o o o o 
o o o o o o 



1 2 3 4 5 6 MASTER 



Figure 6.1X Representation of a simple audio mixer. This one 
has six channiils, so it can control ^ mono inputs or 
three stereo inputs, or a combination of mono and stereo 
inputo 
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The cosxtrols far one are ananged as shown in 

the diagzam. At the top there is a switdi to bet the 
ix^ut for micpophone (ff line level s^EnaL Below this is 
a zotaxy oontxol called a 'iMJi po^. When this is turned 
fully to the left, the signal from this duumel is fed to 
the left output When it is turned to the right, the 
ngnal goes to the right ou^t At intermediate 
positions the agnal is ^t between the two outputs in 
such a way that tuning the pan pot makes the sound 
appear to move firom left to ri^t (or vice versa). 

The &te is below the pan pot This is usually a slider 
wiroL If jm need to &de two or mme channels at 
once it is earner to do it with slider oontrob than by 
turning knobe. 

The m^'*^' is fitted with two VU meters, similar to 
those used on sane tiQ» zeo(«ders, to monitor the level 
of tbe left and rii^t output signals. Below these is a 
masts' &der whidi &de8 the miied output up or down. 
A socket is provided fiar head^thon^ with its own 
volume omtzd ^^lich does xKvt afifect the output level. 
More elaborate mixers have controls to adjust the 
fiequency response of each cbimiffll . and they have 
many more channels than our simple example. 



Figure 6.12 



Mixer ^trols for 
one cluumel 



Connecting the Mixer 

If you wish to connect a source of backgnnmd music (say a CD player) and a microphone 
through the mixer, that can be dime fiuriy simply. 

A compact disc player would have line level outputs and 1^- would occupy f pair 
SZKitoS The inputs to these channebmusi^^^ 

the diagram (Figure 6.13) the CD player has been «»miected to ^J^^.^^^,?;?^^ 

goSto diamiel 1. the pan pot shoiUd be turned „ 
ri^to^ lEPT output rf the mixer, ffimilariy, the pan pot diamiel 2 « tom^ 
^d«;kwLetodh^^ K you don't do this 

^LS^^ stereo output to the CD p^ 
signal and much of the quality will be lost 

It is usually convenient to use a mono microphone for the voice. ""^ "^''^ 
to rfiSl 5 6Now tto pan pot must be turned to its centrel posiUon so that the 
Sg^^l^t to bot?^ outputs in equal effect w^ be 

tl^e sound picked up by the microiAone appears to come fitmi 

The outputs to the mixer are fed to the tape deck UhE IN BodLets to record 

toe mixers immde phom> input drouit on some channels. These must be used if you 
wish to connect a record turntable pidnip to the nuxer. 
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Monitoring the Mix 

It ifi essentaal to listen to the mix as you do it as there is no other way to tell whether you 
are getting the effect you want or not. Ifeadphones can be connected to either the mixer 
or to the recording deck. It is preferable to ptag them in to the recording deck, as they 
will then give you the sound at the end itf the system, just befi»e it is recta^ded. This also 
allows you to hear your recording played back without changing oonnections. 

Many c^>en reel rec(»ders are three head machines, whidi allow you to play back the 
recording a fraction of a second after it is made. IXmt tiy to do this as you are talking 
through the microidione thou^ because the small delay as the tape passes from the 
record head to the play head makes it impossible to sprak fluently. 




Figure 6.13 A simple mixhig set up with a smmd source (CD player) 
and a microphone fed throuj^ a mixer to a tape d^k 
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How to Mix 

One use for a mixer is to balance the outputs of several microphones. In this case the 
faCvs aie ai^ust^ until the required balance Is achieved. It prcdiably helps to put a 
temporary label on each feder so that you know which feder goes to which microphone. 

When mixing voice and music, as often happens in the preparation of audio tapes, you will 
probably use some introductory music which Uien gives way to voi<» and later it is faded 
up again. 



MusteladfldhOTB Mwtadedup 



Mic faded down^ Music faded up 




Music stiH heard at a badt^und toval 



Figure 6.14 Grai^e representation <^ what happens when music is 
fad^ to aDow the voios to be heard 

Assuming that you have a steroo music source, the two associated faders will have to be 
faded up to give the correct iea»dii« level for the introductory music When the voice is 
introdu^ the music is genUy faded down to a lower level so that the voice can be heard - 
but not so mudi that we 1<^ the thread of the music. The microphonB feder is not 
brought up until the mio^dMme is about to be used, to avoid picking up unwanted noises. 
However, it must be turned up rapidly when it is needed so that the opening words are 
not lost. It is maintained at full level until the voice has finished and then faded out 
rapidly. The music is then faded i^) to its normal volume at the same moderate rate that 
it was faded don n. 

How to Fade (and When to Fade) 

Sometimes you need to &^ sound up or A)wn when it is not being mixed with somethinj 
else You can do this with a mixer or just with the record level controls on the recorder. 
SuOTose you need a few seconds of music at some point in your program, maybe to set a 
moodTmaybe to avmd a kmg silence. If you are u»ng the start of the music you have a 
cbdce whether to fede it in or start it at the final volume. But if you are using some 
music which is not at the beginning of a piece, you must fede it in. Similarly, if the music 
does not conveniently finish at the end of your chosen period, you must fede it out. 

A fede in can be done fairly cjuickly, but a fede out needs more care. It can start quite 
quickly, but the final stages of the fede should be taken quite sbwly. 

Just as there are times when you must fede, there are also times when you should not. U 
you use music at the beginning of your program, use the beginning of the music, at 
normal volume. To fede it in would weaken the effect. Fade it out or down at the 
appropriate point Using the same piece of music at the end of your program improves the 
slipe but yoTshould select the end of the music. Fade it in and keep it at normal 
volume until the last echo has died away; then fade as quickly as yoL '^ke. 
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Recording Quality 

When zeocardinir music fix>m disc i»r tuner mx^i d the measures necessary to obtain good 
sound quality have already been taken for you by the originators of the material. AU that 
is left for you to do is to make abwlutely sure tiiat you are using the correct record level. 
If you &il to do this, the fine quality of the original will be tost 

TbB &der settings that give you the correct level fimm the comfiact disc may well be 
difiisrent finan Uiose needed for the tuner, but Uiis is eanly managed by watching the VU 
meters on the recorder as you listen to the sound. Your judgement is needed to tell 
whether the sound at any mon^t is inten^d to be loud, giving a good deflection on the 
meter, inr is intended to be soft, giving a mudi smaller deflection. Provided the meter 
needle only touches tl^ overload region on the loudest sounds, the adjustment is cmrect 

When reccxtding with the microphone you have to give some thtmght to finding the best 
position for it. You will inobahly use a directional micn^one to cut <town on unwanted 
nxnm, so it is important that it is mounted in such a way that it is pdnting towards the 
sound source. To adiieve ti» correct recxird level you ms^ need to position the mkn^hone 
not mote than 150 mm away. On the other hand, if it is too ctose you may get undue 
emi^iasis of consonants - the 'p'blastin^ efifect 

EQUIPMENT PROBLEMS AND SOLUTIONS 
Using a Sin^e Microphone with a Stereo Deck 

Somehow we have to find a way of connecting our »ngle microphone to both the left and 
the lig^t hand inputs. The simplest way of doing this is to obtain (or make) a Y adaptor. 
The microphone is connected to a matching socket and the two plugs carry the same 
signal to both the left and right input sockets. 

If the microphone is feeding the tape rec^irder via an audio mixer with stereo outputs 
there is no problem as the mixer will convert the single input to two outputs. 





o o o 



Y adaptor 



Stsreo cassette deck 



Figure 6.15 Connecting a single microphone with a Y adaptor 
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Insuffieleiit Record Level Wbfin the Contirol is Set to Maxiirnim 

Possible solutions to this are to: 

• place the microphone closer to the sound soiu^; 

• use a micn^ooie with a bigger output; 

• use the LIME IN sockets on the tape deck. 

No Mierophone Inputs on the Tape Deck 

Stereo tape dedra are starting to appear with no microphone inputs. However, we can 
rely on finding LINE IN sockets, so we have to find a way of amplifying the mioophone 
output to line level. A stereo audio mixer is a sim^e solution, if available. If it is not 
available, we have to look around for anything with a microphone input. Hub could be a 
public address (PA) amplifier, a simide cassette recorder, or even a fihn projector. 

Whatever you use would have to be checked to see timt it did not introduce extra noise or 
hum. Its output would carry a label such as Speaker or Headj^one and it would be 
connected via a Y adaptor to the two LINE IN sockets of the cassette deck. 




PA Amp. or mono 
recorder.or film projector, 
or... 



Ster«} cassene deck 



Figure 6.16 Connecting a microphone when no microphone 

inputs are available 
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TIPS ON RECORDING 

• Bring tiie microphcme dose to your mouth - within 30 cm. 

• Do not speak dii^ctly into the microphone, but rather speak past it. This redu<»8 
the 'p-Uastincf effect associated with some cfmsonants» and the hissing sounds in 
sibilants Uke 's*. 

• Place 3rDur script on a reading stand so that you can speak without lowering your 
head. 

• Use a reccnder which has an instantannnis imuse butt<m or lever. This will avoid 
recording a clicking nose onto tape each time you stop or start the reccffder. 

• Be sure to turn oS fans or any other apparatus which makes noises which can be 
picked up by the microphone. 

• Have a glass of water handy to lubricate' your voice, should you need to. 

• Pnx^-listen to your tape on completion. listen to the tape while following with 
your script to make sure that nothing has been left out 

• Work from a general script. This will help you to avoid awkward pauses and 
copfusion, and allow you to concentrate on delivering an interesting and 
comprehensible presentation. 

• Allow time on your topes for studente to react to, and act upon your directions. 
This may involve asking them to stop the tope and to restart it when the task is 
complete. 

• At the beginning of the tope, identify it and give all of the directions to the listener. 
CARE AND STORAGE OF TAPES 

It is often feared that topes will deteriorate with repeated playings. In fact there need be 
no appreciable loss of magnetism over time and no matter how often the tape is played 
the noise level need not rise if your topes are cared for properly. However, damage can be 
caused when topes are left incorrectly stored. 

Piecautions to be observed when handling and storing topes are: 

• do not leave topes in the immediate surrounding of stray magnetic fields such as 
electric bells, magnetic door catches on domestic refrigerators, ete. The magnetic 
fields from these ^vices can add noise or print through to your tapes, or even 
partially erase them; 

• store in temperatures between 20 degrees C and 25 degrees C .idthin a humidity 
range of 40 - 60 percent; 

• avoid storing unboxed reels or cassettes of tope. Store them in the containers in 
which they were supplied; 
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always store boxes of tidies on the edge, as if they are stored fiat the wei^t may 
distort the plastic reels with resultant damage to the tape. 

play the tapes occasionally to relieve any strains in the tape and to avoid Sprint 
through'. Trint through' or interference can occur firom one section of a tape to 
another when the tape is stored Manufacturers attempt to guard against this, but 
attention to: 

(a) occasiimal rewinding; and 

(b) correct level oi recording (i.e. no overloading of the tape) 
will assist greatly in minimising this condition; 
wind the tape evenlsr, 

• keep both the tapes and r^^corders firee from dust; 

• k^p the heads, pinch rollers and capstans on your machine scrupulously dean; 

• if a tape has been stored and not play^ for some time rewind it once before using. 
This will relieve strain. 
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The totlwfbtg symbols can be temni on tape reoofrfers. These are stancted imemfflfem^ symbote. 
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Monophonic 






Earphone 





H^H^^hone 




Pause 




H^tdset 




Pc^or^ng of c^l 




LMdsp^dcer 



Attematif^ current 




Mimphone 




Treble 




Pick up for 
disc recorders 




Bass 




Tape recorders 




A^al 




Rea:ra^g on tape 




Rewind 
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ADVANTAGES AND I^ISADVANTAGES 
ADVANTAGES 

PlaybadK eqiiiiuneiit is easy to use 

Generally, all that is required is to insert a cassette into a player and press the play 
buttcm. 

Equipment is ccNmpa^ and portable 

Hie machines aie small enough to be easily carried anywhere and used in individual 
study areas. 

There is a long life expectancy of both the tape and the recording 

T^ws can be damaged, but with normal precautions, neither playing nor storage damages 
the tape. 

Duplication is easy and economical 

A wide range of simple to use tape-duplicators is available, with the better quality 
machines duplicating at high speeds with no appreciable loss of quality. 

Tapem offer excellent means for the individualisation of iEstruction 

Stored sound is available for replay by students at times, places and frequencies suitable 
to themselvM. 

DISADVANTAGES 

Achieving a high technical q[uality requires some sophistication of equipment 
and operation 

Low budget audio recordings are likely to have distracting background sounds and uneven 
recording quality. To achieve quahty consistently requires good operator skills and better 
equipment 

It is «»tfH« n«lt to index recorded material 

Most digital counters axe inaccurate, and there is no consistency between machines. 
Some machines have limited output 

Most cassette recorders do not have enough output for classroom use - they are more 
suited to individual or small group use. Extension speakers may improve quality and 
volume, but amplifiers may have to be used in some situations- 
Fixed rate of information flow 

Althou^i most machines have a preview function, it is not really a browse fedlity. It is 
easy to miss material in this mode. 
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7. THE 35min SUDE PROJECTOR 



DESCRIPTION 



Slide projectors have a lot in common with o\«rhead prcger'iir^ and motion picture 
projectors. In each machine an ims^e is stored on a transparent medium which is 
illuminated by a bright lamp. The light which passes through the ima^ is collected by a 
projection lens which projects an enlax^ied image of the transparency onto a screen. 




i i Scri9w 



Mains 




Figure 7.1 Exploded diagram of a Kodak carouse) dbmm slide projector 
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Tbs illustratioii shows the islements of a Kodak carousel slide pngector. The slide 
canying the transi^ffent image is suppcnted in a sHde carouse. Nc^ that the slide will 
be ujsidfi down beoaiuse the prpjectlon lens will progect an inverted image of the slide. 

The lamp emits light in all directions, but only the li|^t jmssing through the slide 
contributes to the prcgect^ image. The omdenser len^ collect the li|^t and 
concentrate it on the area the dide. 

The pztgector is focussed by adjusting the distance between the slide and the prqjector 
lens. A coaise screw thread <m the lens casing causes this distance to change as the lens 

is tiumed. 

Unfortunately, lamps emit heat as well as light To prevent overheating of the slide a 
heat filter is placed between the lamp and the slide. 'Hiis absorbs most of the infra-red 
(heat) radiation from this side of the lamp. In addition, there is a frm to prevent the 
prcg^^tcNr and the slide overheating. 

Screw a^ustments on the front comere of the prcgMlor ad(ji»t the tilt of the projector and 
therefore the hei^t of the image prcgected onto the screen. 

PROJECTOR LAMPS 

A lamp deigned for use in a intgrator has to xn^iet rigorous requirements. It must provide 
as much light as posable, while still having a reasonable lifo. To some extent these two 
lequiren^ts conflict The filament must be shap^ to eDSuxe that the light emitted will 
be uniformly distributed over the total area of the transparency. 

Older prcsectore incorporate a I&mp dengn which uses a type of construction similar to a 
domestic lamp. Because the fflament is run as hot as possible to achieve maximum light 
output, some of its material evapmntes and then condenses on the relatively cool glass 
envelope which surroimds the filament 

This has two consequences. Firstly, the glass is darkened by the thin metallic coating 
which forms on it, resulting in redui^d light output. Secondly, the filament is weakened 
by this continual evaporation, so that eventually it breaks. This is most likely to occur 
when operating, because the filament is most fragile while it is hot Thus it is very 
important not to jar a working prqjector. 

A more reoont desgn uses quarta halogen lamps. The envelope is made of quartz which 
has a hi^er melting point than glars. This allows the filament to run at a higher 
temperature, which has the advantages that there is much more light output for a given 
electrical input and the lif^t is nearer to dayh^t in colour. While the filament, 
surrounded by a hatogen gas, is still pnme to evaporation, the vapour does not coradense 
on the very hot quartz surface. Instead, it returns to the filament which has a much 
longer life than the older type of lamp while actually producing a higher Hght output. 

The relatively long life of a quartz halogen lamp can be reduced by touching it with bare 
fingere. The natural oils of the sidn react with the quartz at high temperatures to cause 
premature failure. This means that these lamps, which are commonly used in many 
pngectore and specialised lifting units must never be handled directly. Hold them 
through their packaging or, say, a protective tissue. If they are touched acddentally, it is 
pos»ble to wipe the oils ofif using methylated spirits and a tissue, but it is veify important 
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tbat they be allowed to dry thoroughly before they are put back in the prqjector and 
turned on. 




Figure 7.2 Prqjector lamps. Older, incandescent style (a) 
and Quarts haliqgFBn type (b) 

SLIDE ORIENTATION AND SLIDE SPOTTING 

One practical problem associated with using a slide imgector is malriiig sure that Hxe 
slides are inseited the ri^^t way around, bemuse it is pi^ible to insert the si* 'es in eight 
different wajrs, and only one of them is oarrect Wl^ the slide re«:hes the gate of the 
prqjector the image on the sH^, as seen from the b^ (d the pngector, must be upside 
down and reversed firom left to right if it is to appear oorreetly on the screen. You can 
usually tell if the image is upside down or not, but it is not always too ob. 'ous if it is 
reversed left to ri^^t. It may help to note that when a slide is correctly inserted in the 
gate: 

• the emvlsion (dull) side of the slick always faces the screen; 

• if the film makex^s name is printed on the slide mount, that should also face the 
screen; 

• if the slide is mounted in a plastic mount which is dark on one side and light on 
the other, the light side is inten<^ to face the lamp to refl^ the heat, while the 
dark side is intended to fiioe the prqjedion lens, to suppress internal reflections. 

To make loading easy for future use, the correct orientetion should be marked on the slide 
mount. The standard convention for this says that if the slide is held in the position it 
should occupy in the gate of the prpjector, there should be a mark on the top right hand 
comer of the mount. If the slide is one of a numbered sequence, you may find it more 
convenient to use a slide number in preference to a coloured spot 

Most slide magazines and tia>*s are desipied to allow the numbers to be checked while the 
slides are assembled in the magazine. 
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Figure 7.3 SpoUing slides for insertion in a slide to-ay 

EFFECTIVE USE OF SLIDES 
PHYSICAL ARRANGEMENT OF THE ROOM 

Preparing good sU.'^ is not enough to ensure that their use automaticaUy ^ 
S^p^^. achieve maximum effectiveness firom your shdes you w^^^ 
p^r^siiie attention to your pn^jection techniques in the classroom as you did m the 

slide preparation stages. 

Of couree, it is important that everyime in the gnmp has ^^^^^^'^^J^^'^J'^^ 
^the scieen. Tb^diieve this, a number of factors have to be considered, m 

• the screen type and its placement; 

• the prcgector position; 

• the arranf^nent of the seats; 

• the lighting. 

Screens 

These have been covered in the chapter on 16mm prqjectore. so aU that wiU be nientiimed 
STk^tTaSIeve optimum iiage quaHty for aU of the aud^en«. it is important to 
consider carefully the position of the screen. In particular, pay attention to: 

the alignment of the screen. It should be set up at 90 degrees to the axis of the 
projected image, to avoid keystone distortion. 

the screen height. The bottom of the screen should be at least as high af tops 
S thThear of the front row of the audience, to prevent heads from obstructing 
someone's view. 

. stray light. Position the screen to minimise the amomit of ambient light fe|^ on 
■ r This may involve placing it with ite badi to a window where light control is 
«IiJicult. 
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Prelector Position 

The final pcmtion. of the projector will probably be determined by other things like: 

• the position qf the power point; 

• the position oC the screen; 

• the focal length of the lens. 

If possible, experiment with different positions to ensure that the best possiUe image is 
prelected and that audwnoe safety is not cominomised. Amd positioning either the 
pnyector or any of its associated cords idiere the audience may bump them or trip over 
them, rapedally during an emergency evacuation. 

The remote oantrol devices and laser pconters now available mean that you need not stand 
very dose to the jfft^ector at all during your prraentation. Thas you are able to stand in 
front of the dass, placing you in a better position to gauge their response and to modify 
the prraentstion acocHding^. 

Arrangement of the Scatx 

Pf^tioning of the seats is important It's axiomatic that a student cannot learn anything 
firom an ima^ which is not clearly visible. Whether the image is satisfactory or not will 
be determined by foctors including the image size, the type of the screen, the distance 
fiom the screen and the angle of view. 

The nmple way to find out whether a seat is in a good position or not is to arrive in 
advance of the audience and prqj^ some your shdes while you try difier^t seats. If 
the image is less than adequate you will need to avoid particular seating arrangements. 

Lighting 

It is best to avoid completely darkening the room, but you do need to have an image on 
the screen which is sufficiently bright for all of the audience to see it. When facilities for 
darkening the room are poor, try to minimise the amount of ambient light falling directiy 
onto the screen. This can sometimes be achieved by placing the screen so that it is near 
a window. 

Another technique which will enhance the brightness of the image is to place the prqjector 
nearer to the screen. Halving the prqjection distance increases image brightness four 
times, so the effect can be quite dramatic Of course, if you do decrease the projection 
distance you may have to change the projection len? to maintain an adequate image size. 
Remember, though, that the larger the image, the lower the brightness will be. 

PRESENTATION TFCHNIQUiS 

The actual presentetion of yoiir slides in the classroom or lecture theatre needs the same 
careful pianmng as their preparation. 

Plan the sequence and the associated commentary carefully. If you are not planning a 
continuous presentation of slides, you may consi&r using Mack slides as dividers to 
separate your material. They are simply pieces of opaque film mounted in a slide frame 
which can be used to block off li^t to the screen during the time you are not using slides. 



7. THE 3&mm SLIDE PRCWFCTOR 



ERIC 



If you have an out^-date fflm you can make a ready supply of black sUites by 

the film to light and having it process^ nOTmally. Most processing laborat(»ries will be 

able to provide black slides without much trouble. 

Encourage student participation during the presentatiim. There are varimis ways of ddng 
this, including arfdag questions «• eiM»uraging ccmments during the sere 
pre. prepared wwksheets which you distribute in advance. This type of dedsiwi w bwt 
made by the instnator who knows the amtent and the intended audience. Sunitarly, the 
type of fiOlow-up activities you employ wiU depend largely upon your purpose fiwr usmg 
the slides. The only thing which we are sure about is that some fwrn of foUow-up 
activities are essential if the stuitents are going to achieve manmum benefit firom your 
slid^. 

Keep a dose eye on the imagM as they appear cm the screen. It's important that each 
image be centered on the screen and that it is prqjected in sharp focus. 

The overall suca^ss of your presentation as a learning experience for the students wiU 
depend upon: 

the ointent d your slides; 
the technical quality of the slides; 
the introduction to the session; 
the presentation; 
the fcdlow-up. 






35mni horizontat 



126 ^9quare) 



Common slids tomwts indudB the 35mm !ype, which can have a horizontal or vertical orientation, ar*! ihe 126 typo. 
wWch has a scuara ima^ 



Figure 7.4 Slide formats 

ADVANTAGES AND DISADVANTAGES 
ADVANTAGES 

Individual images can bs projected for as long or as abort a time as needed 

The pace of the presentation is not dependent upon the sUdes ^iiemselves, or the projector. 
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Slides are small enough to be easily stored, handled and rearranged 

A wi6B range of excellent slide storage systems is available. 

Pnjectors are relatively inexpensive, lightwei^t, and easy to operate 

PngectoTB are qiiite easy to carry, and some come with lightweight cases which aUow you 
to carry a set of slides and a pcnnter quite conveniently. 

The room need not be completely dark for prqjection 

It is preferable not to darken the room for several reasons. The audience may become 
unsettled and they certainly would not be able to take notes. 

Preparation of slides is relatively simple 

A basic knowledge of photography.? ill be adequate to prepare most slides. 
A variety of film stociks are available 

Most slides are shot on colour reversal film, but black and white, diazo and litho stock all 
make attractive slides. You may also be able to produce computer ^nerated slides of 
high q[uality. 

Slides give colourfiil, realistic reproductions 

Nothing can approach colour transparency film for its ability to reproduce colour 
foithfuUy. 

Slides are easily revised and updated 

A short time spent on a light table will be enough for you to evaluate your slides and see 
which are due for revision. 

Slides are versatile • they can be used for large groups or for individuals 

The range of prelectors and lenses available make it possible to prpject in quite confined 
spikes like study carrels at one extreme and large auditoriiuns at the other. 

Multiple copies are easily produced 

Quite often thf" can be done in-house, but most laboratories have a qtuck, reasonably 
priced duplicating service. 

DISADVANTAGES 

Slides can become out of order 

Sli^ do need to be looked after. A check is needed after each presentation to ensure that 
all of the slides are still in their correct place. 
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Slides ean be misplaced, e.g. by leaying tbe last slide in the pitdectcur 

Smilar to above. We all need to develop good habits about checking for missing slides as 
we pack up. 

It Is posAle to project slides upside down or back to front 

This can be oveicome by caretul spotting of slides, but it does cause embanassment if you 
slip up. 

Preparation of spedalised slides requires some photographic skill and 
equipment 

Close up and copy stand work in particular require some skill and access to appn^riate 
lenses, filters and lights. 

SUDE-TAFE: COMBINING SLIDES WITH SOUND 

SUde-tape is an audio visual medium in which the picture is provided by slides, usually in 
the 35mm format, and the sound is provided finom an audio tape, often by an aw^o 
cassette. 

In its simplest form the slide change is activated by a person watching the prc^raaome on 
an audible cue £rom the bound track, such as a tone or a bell. The only equipment 
needed for this mmple level is a standard s7:de fmgector and simple tape plsyer. 

More elaborate appsratus designed specifically for sUde - tape uses an inaudible pulse (or 
cue tone) recorded on tbe tape to activate the slide change automatically at the correct 
point in tbe programme. 

ADVANTAG]^ OF SLIDE - TAPE 

At the most basic level, the only eq^iipment you need to make a slide-tape is a 36mm 
camera and a cassette recorder. The only equipment you need to play this slide-tape is a 
simple slide prcgector or viewer and a basic cassette recorder or player. The resulting 
sound quality will be as good as either video tape or 16mm fihn and the picture quality 
will be better than both. 

If you have access to a better camera and more elaborate audio recording facilities \he 
quality can be fiarther improved. The equipment needed to recf»rd or play a pn^ramme 
with inaudible pulses is less common because it is more specialised in its appHcation , but 
it is not partacidarly expensive. 

The material cost is comparable with half inch video tape and very much cheaper than 
any film format. 

If you have a video tape recorder and television receiver, a video tape is a very convenient 
audio visual package to use. However, the capital cost of the two items is considerable 
and the number of people who can view the programme together is strictly limited. On 
the other hand, a slide - tape can be viewed by a single individual or by the audience of a 
large theatre if the theatre is equipped with suitable slide prqjection and audio 
amplification ^uipment. 
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The basic slide-tape idea can be elaborated almost without limit umng multiple imijeetors, 
multiple screeiis and multi-channel sound all controlled by a computer programme to give 
the ultimate audio-visual experience. 

DISADVANTAGES OF SLIDE - TAPE 

Only still pictures can be used. How important this is depends very much on the sulyject 
matter of the programme. The Grand Prix would 1(^ much of its excitement if presented 
as a ^ri^ of still pictures, but a programme on historic buildings does not need moving 
pictures and would benefit from the very hig^ picture quality avs^able from slide-tape. 

Considerable care may be needed to ensure that syndironism is obtained and maintained 
between the picture and the sound. Here are a few ways that things can go astray: 

• if the programme is synchronised manually, the user must recognise each signal 
and respond appropriately; 

• if inaudible pulses are used the user has a choice of methods of starting the 
program. Either the first slide can be put in the gate of the prqjector, focussed 
and the tape started, or the tape can be started and relied on to bring the first 
slide into the gate. If the user makes the wrong choice, the slides will be out of 
step from the beginning; 

• some slide-tape units are sensitive to the strength and duration of the change 
pulse. If the pulse is too short, the slide may not diange. If it is too long, the 
slide may change backwards instead of forwards. Pujj^ recorded tm one tjrpe 
machine may not be efir»:tive when played on another, due to incompatibility 
problems; 

• unless care is taken, the tape may become separated from the slides or the slide 
magazine may exhibit slides which are intenrbanged, inverted or Icwt. 

AUTOMATIC SUDE CHANGE 

A normal audio recording on cassette tape is made on the lower half of the tope (stereo 
tracks 1 and 2). Normally, a second recording is made on the other half of the t.ipe 
(tracks 3 and 4). For slide-tape purposes, the upper half (tracks 3 and 4 ) may be 
recorded with slide change pulses which are det»:ted as the audio pn^ramme is played, 
but they do not produce any audible audio output. Since the whole width of the tape has 
been recorded, it is not p(»sible to turn the cassette over for a second recording. 

Another method, which avoids using tracks 3 and 4, is to record the tone as a very low 
irequency superimp{»ed onto the audio track. When played on a standard tape player, 
the tone may be e^iaible, but on eqtiipment designed for slide-tape use it can be filtered 
cut with negligible effect on the sound track. Packages which use this method often 
pr^ent the programme ^/ith 'inaudible* pidses on one side r*" the cassette and the same 
programme with an audible signal on the other side. The user can then choose which to 
use according to the equipment available. 
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Figure 7.5 Cassette tape tracks 

The first method, recording cue tones on tracks 3 and 4, is eaaer to use when making a slide- tape 
as the cue tones can be recorded, erased and edited without affecting the audio track. Sinularly, 
the audio track can be edited without affecting the cue tone recording. 

EQIJIFMENT FOR SUDE-TAFE 

Many remote control slide projectors can be used in coiyunction with a cassette recorder fitted 
with a special play head. This head has one gap which is aligned with the cue track and anotiier 
aligned with the sound trade so that the two signals are kept sepat ate and directed to appropnate 
circuits for eadi fiinction. An extra lead connects the cassette recorder to the slide projector to 
trigger the slide change. The reconier usually has provision for recording the cue tones as well as 
the sound signal. 




Figure 7.6 Slide-tape presentation using a modified 
cassette recorder 

Another design approach combines a sUde projector, a cassette mechanism and a rear 
prcdection screen in one unit This is very convenient for smaU group use particularly, as 
no connection or setting up has to be done. This, too, may have provision for recording 
sound and pulses, and some machines of this type can abo be used for presentations to 
large groups through the use of a mirror which can be used to switch the Hght path. 
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Figure 7.7 Self-contained unit for slide-tape presentation 
STANDARDS FOR SLIDE - TAPE 

In the early days of slide-tape there were many competing systems using different cue 
signals recorded in different ways. A package produced for one system would not work on 
another. Tb help overcome this problem, the Council for Educational Technology in the 
UK produced standards for slide-tape called Uspec 2 and Uspec 16. (Uspec stands for 
user specification and many other Uspecs have been produced covering a variety of audio 
visual matters.) These standards have been more recently incorporated into an 
international standard, lEC 574-10. 

Picking out a few of the more important points, the standards have established the 
fallowing: 

• a slide advance cue tone will have a frequency of 1000 Hz and last for 450 ms 
(milliseconds); 

• automatic tape pause will be signalled by a tone of 150 Hz of the same duration; 

• sound will be recorded on tracks 3 and 4. 

• cue tones will be recorded on tracks 1 and 2. (There is also provision for cue tones 
to be recorded on track 1 only); 
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the first cue tone wm trigger the second ^de into the gate, allowing the first sUde 
to be loaded manually and focussed before the cassette is started; 

• at the end of the programme, a final cue tone is provided to remove the last sUde 
tan the gate of the projector. 

USER INSTRUCTIONS 

WhUe it is reasonable to expect the producer of a sUde-tape to be familiw with the 
requirements of the standards, it would be unrealistic to expect every user to be aware of 
them. 

Thus, it is particularly impcwtant with this medium that adequate instructions shoidd be 
pxovided f(ff ths user to ensure that the programme is started correctly, seen and heard 
con^fortably, and then made ready for the next user. 

CARE OF SUDE-TAFES 

The tape in an aud^ ^ cassette is weU protected, especially when it is in its sUMrage hcoL 
P-viM it is stored on ed^ with the usual requirements oi moiterate temperature and 
aiidity, no extra precautions are necessary, exi»pt to ensure that it is kept witn me 
aoeodated slides. 

The sUdes themselvM present a greater problem The most compact method of Jtor^ is 
in small boxes similar in 8i« to the cassette box. However, each shde then to to be 
conecUy fitted into a ma^xine or carousel befc»» the programme can used. Whim the 
B^^has finished, the sHdes must be transferred back to the box after use. So^ 
lat^ this is sure to r^ult in stid^ which are inverted, out of order, or completely lost. 
Storing the slides in plastic waUets which aDows each sUde to be mspected without 
removing it has advantages for some purposes, but still involves much slide handling. 

The best solution, althou^ the mosi expensive, is to keep Uie sHde in a mag^e of the 
type which WiU be used in the prqjector. This cost is not high when comiMired with the 
«ist of the production of a good sHde-tape package. This solution also avoids the need to 
handle any individual slides. 

The remaining problem concerns the storage of slides and tape together so that they will 
not become separated. 

Commertdally avaikble plastic bags which hai^ on specially designed Ubrary shelves 
^? quite aueffideni way of storing the complete sUde-te^topA^^^ 
STin «»mmon use are doth covered boxes, designed U> be fractaonaUy la^r tl^ the 
sStemagaxine to provide enough xxK,m for the cassette to fit m al«^^ ^^'^jL^ll 
sdutioirhave the added advantage of aUowing room for a script, if you so desire, and 
copies of associated worksheets to be kept with the sU<te-tepe. 

A trip to your nearest TAFE College Ubrary wiU pnAably show you various alj^™<^ves 
L Btora^, as this is a prxiblem which Hbrarians and library technicians have to grapple 
with constantly. 
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PREPARING MATERIAL - SLIDE PREPARATION 

Sometimes you will not have much chcnce about how you arrange 3rour material for a slide. 
If you are phoU^raphing a land-form or a hair style or parts of an engine for example, 
there may notagreatdealofflezilnlity availalde. 

lliis is not the case, however, if you are preparing slides £rom printed materials. A 
common mistake in this process is to assume that because something is legible in one 
medium, it will also be legible in another. Consequently a lot of slides prepared from 
printed material contain too much fine detail for satisfactory projecUon. 

The best test is to jvcgect the slides in the environment you are preparing them for, to 
check that all of the detail is tegible from each seat, but the following guideUnes should 
be helpful if you are preparing artwoiic for slide originals. 

use a dark coloured badsground - it is better than bladi. or white. 

include titles to supplement, not duplicate slide data. 

use several ample sHdes rather than on 3 complicated one, especially if you are 
gmng to discuss the sul^ect at length. 

limit each slide to 15 to 20 words or to one main idea. 

use a slide series for pn^pressive disclosure - it clarifi«B greatly. 

use duplicate slides if you need to refer to the same slide at different times during 
your presentation. 

include no more than you will discuss. 

don't leave a slide on the screen after discussing its subject. 

use black slides between separate sequences. 

plan your slides for a good visual pace in your presentation. 

words are identified most rapidly when composed of lower ^ase letters, so prepare 
your originals in lower case. 

leave space - at least the height of a capital letter - between lines. 

use a template with an aspect ratio of 3:2 for your artwork, e.g. 240mm x 160mm 
would be suitable. 

avoid mixing formats, e.g. vertical with horizontal if you can. 
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8. lemin PROJECTORS 



DESCRIPTION 

A 16 mm pngector is actually two machines in one. There is the optical compcment, which 
projects the imagra onto the screen, and the sound component which reproduces the sound 
track. The light source is a small but powerful lamp (tyiacally a 2W) watt quarte hal<«en 
type) designed and placed in the machine so that its output is fbcu^ on one frame of 
the fihn at a time. Tke prqjection lens fociises the image onto the screen. 



1 




Figure 8.1 The two components of a 16min projector - the 
optical and the sound systems 
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The most obvious ocnnponent the optical sound lepanductkm system is the sound drum. 
The fihn is transport^ at a constant speed around Uie sound drum with the sound track 
overlapping the of the drum. 



The Ui^t firom the exdtor lamp is focu^ onto the sound track by a sound scanning lem. 
The density variati<ms in the sound tradi produce matching variations in the intensity of 
this lif^t beam as it passes throu^ the sound track. Thc^e variataons in light intensity 
are received by a photodectric device which omverts them into corrraponding el^tricd 
variatiims. TliiB electrical pattern is then am]^ed and passed to a loudspeaker which 
reproduoN it as sound. 



FHm 



Speaker 



BwtoeisdHc devices 




A»np>fier Narrow light beam 



Sound scamitng ier^ 



Exciter 



Figure 8.2 The ramptments c^an optical sound system 

HOW TO us£ rr - the classroom as a theatre 



The ensure the effective use of a room and to facilitate learning, certain prcijection 
principles must be followed. 



THE ROOM 



The room i^ould be lai^ enou^ to seat the audience comfortably. Allow approidmately 
one square metre per person if you have fixed seating. Also allow for aisle space and the 
diHtfl'wy which the firait row should be back from the screen • the nearest person should 
be no closer tiian two image widths fitmi the screen. Similarly, the furthest person should 
be no further than six image widths firom the screen. 

It is pre&rable to darken the room. Roller blinds, Venetian blinds and drapes are three 
common methods used. Complete room darkpning is neither necessary nor desirable as 
Bfme people may become upset in a totally darkened rocmi. When facilities for darkening 
the room are poor, try to minimise the amount of li|^t &lling directly onto the screen. 
This can sometimes be achieved by placing th screen so that it is near a window. 

The room should have adequate ventilation which is not affected by drapes etc 

There should be enough suitably positioned power points. It is not good practice to lay 
extension cords along the floor where they may cause people to trip during an emergenQr 
evacuation. 
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The acouBtic&l propertifis of tbe room should be satis&ctory. Each room imll have its own 
acoustical problemB. When sound xevexherates around a room it becomes less distinct, so 
bare walls should be avoided if possiUe. On the other hand, thou^, the p^senoe of too 
many curtains and carpet can cause a room to be acoustically 'dead*. If p(^si)de, axrange 
to hai^ the speaker placed near to the screen with some ty^pe of sound ab»srbing material 
bdiindit 

There should be an appropriate prqjector stand. 
THE SCREEN 
Screen Type 

Most screens available in teaching areas, whether portable or fixed, axe of tiie matte white 
variety. These screens reflect li^t evenly in all directions and the image appears to be 
unifoxinly bright from *normal* viewing angles, which are up to 45 degrees &om the lens 
axis. 



A good matte screen wiU produce a sharp, even image with good colour reproduction, but 
good !^*^i 'lr«ning fadlities are necessary as ambient light is also evenly reflected from the 
screen, degrading the image. 

You may also encounter some 'daylight* screens which are designed to produce an 
extremely bright image when the room cannot be darkened. 

Seating has to be arranged more carefully with this type of screen because the optimum 
viewing angle can be as little as 30 degrees from the horizontal projection axis. 




Figure 8,3 With a matte white screen light is reflected 
evenly in all directions 
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Tlifi actual positionisig of the screen is not so critical, because amlnent tight firom outside 
the viewing angle does not degrade the image, but it is nec^sary for the audience to be 
practically in &ont of the screen. 



Screen 





45" 



35° 30** 



qQ — > 



Viewing angle in degrees 



30° 35° 



45° 




Figure 8.4 The image immediately in frmt of a gCKKi daylight 
screen is very brif^t, but the qualify 
falls off sharply towards the edges 
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SereenSize 

To estabtish the proper screen size for a particular seating arrangement within a room, 
you can lue tlw fi^owing rule of thumb: 

The imose width should be HBth of the distance from the xrec i to the back row <^ the 
audience. Far exanqtle, tfthe distance betumn the mem and the back seats is 12 metres, 
the screen should be 2 metres wide. Since the height the image /or namal 16 mm 
prqjectitm is 3/4 of the width, the screen should be 1.5 metres high in this example. 

Screen Placement 

To achieve optimum image quality for all of the audience, consideration should be given to 
where the screen is placed 

In particular, pay attention to: 

• the alignment of the screen. The screen should be set up at ^ degrees to the axis 
of the prcgected image, so tiiat keystone distorti(Bi is avoided; 

• the screen hei^t The bottcmi oi the screen should be at least as hifi^ as the tops 
of the heads of the front row of the audience, to prevent heads finom obstructing 
someone's view; 

• stray lifi^t Position the screen to minimise the amount of ambi«it lig^t foiling im 
it. TWs may involve pladng it with its back to a winA)w where light cwxtrol is 
difiScult. 

THE FILM 

Effective use of film as «t teaching medium does not just happen. This involves the 
instructor and the students in activities both before and after the actual screening. 

Teacher Preparation 

It is important to preview the film in advance of the screening as well as -reading the film 
guide. This wiU help yon to determine which pcrints in the film are important and to 
ident^ any specialist terminrf(«y which needs to be explained before the screening. It 
may be an added advantage to have members of the dasB present at the preview. They 
will see the fihn from a different point of view and they will be able to identify new or 
unusual words or situations which need to be explained before the screening. 

Student Preparation 

The fihn should be introduced to the group and they should understand how the fihn is 
related to their studies. Research has shown that increased learning results from fihn 
showings if viewers aie told in advance why they are swing the film and what they are 
expected to learn fi^m it An 'active' viewing is thus achieved, which is more likely to lead 
to permanent learning than is a 'passive' viewing. 
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The Presentadcm 

There are two asp^iAs of the film presentation, or screening which need to be considered, 
the fgrhnical and the pedagogical. 

It is important that the i&cture image be ctear, in sharp focus and properly firamed during 
the presentation. The vtdame should be acijusted so that the whole gitmp can hear 
comfortably, and of course, the whole audience should be aUe to see the picture. It is 
imperative that the prqjecUnr be deaned before each screening, to avoid both distracting 
marks/Uurs on the image, and to prevent damaging the film. 

Film presentation is very important. Poor presentation is unsettling for the audxnce and 
gives ^ in^ressim of incompetemx. 



A Good C^aerator's Equipment Alwa^ Works 

Keep It Clean! 




Figure 8.5 

It may be cdvantagi^us to show a fiLn more than onis to clarify information and there is 
evidence which suggests that stopping films for discussicmMote taking, raUier tiian 
expecting students to take notes during the screening contributes to learning. 
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Hie still jricture dutch or stop frame moiianism available on most film pitgectors is veiy 
uMfiil if you need to stop and to analyse a particular frame at any time. 

The FcOlow Up 

The Iblkiw up activities wiU depend largely up(m your purpo^ y^,f°^y 
thing which we are sure about is that some form <rf follow up activity is essential if the 
students are imng to achvsve maximum learning &tm a film. 

One pos^tility is to reinforce the film with other materials, lii^ch may be in either print 
or non-jarint fi»nnat 

Students do differ, and individual difierences will cause the general imiMcessions left by 
the fihn to vaiy. Discusaons after the screening wiU help to clarify pdnts of view and to 
develop the m^or ideas presented in the fihn. These may be fadUtated U» of 
questimmaixes where the students fiU in missing infwrmaUoa which would have been 
provii^ by the film. 

AN OFEBATOR'S CHECKLIST 

THE ROOM 

cheds that there is a properly placed screen 
cbedc the positioning of chairs 
chads position of the power pmnt 
dieds that there is a jsvgector stand 
ched( bladcout facilities 
chedE facilities for emergency exit 

THE EQUIPMENT 

check all connections and leads 
check that the rear arm is set for take-up 
check that the forward/revise switch is set to forward 
check progecUs' speed settiiig is correct 
diedL amplifier is on and exdter lamp is wcarking 
d^ck all sound o(»npcments 
check that the pngector is dean 

check reels for pinching, bending and attachment to arms 
chedt availability of spare lamps and fiises 
check that the prtgected beam hits the screen 

THE FILM 

check that it is the correct film 
chedc that the reds are head-out 

check for obvious fihn damage - espedally in the first three metres 
check fiH- correct threading 

dieck focus, filming and sound level during saeemng 
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PREPARING MATERIAL 

On the assumptioii teaching staff borrow their 16 mm fihns rather than make them, 
this list 1^ the Australian Ckmndi of CSovenunent Film Libraries is provided. The libraries 
will be able to i»rovide you with information about their conditions for registraticm and 
boROwisg. 

CANBERRA 

Film Curator 

National Lending Collection 
Natimml library of Australia 
Parkes Place 
Canberra ACT 2600 
Phone: (06)262 1111 
Fax: (06)262 1703 

NEW SOllTH WALES 

Manager 

Extension Services 

State Ldbary of New South Wales 

Maoquarie SUeet 

Sydn^ NSW ^)00 

Phone: (02) 230 1657 

Fax: (02)2^4816 

SemcHr Education Officer 
Film and Video libraiy 
NSW Department of Education 
Smalls Road 
Private Bag 3 
Ryde NSW 2112 
Plmne: (02) 808 9444 
Fax: (02)809 6341 

NEW ZEALAND 
Manager 

Natiimal Film library 
National library of New Zealand 
Cubewell House 
Kent Terrace 
Wellington 1 
New Zealand 
Phone: (04) 84 9890 
Fax: (04)74 3042 
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NORTHERN TERRITORY 

Ubrarian-in-Charp 

Northern Territory Film Library 

l8t Floor 

Caiiricomia House 
21 L^dsay Street 
DarwinCity NT 0800 

or 

Po Box 39971 
WnneUie NT 0821 
Phoi^: (089) 89 5908 
Fax: (089)813401 

QUEENSLAND 

Senior Lilsranaxi 
Audio Visual Services 
State Library of Queensland 
PO Box 488 

South Brisbane QLD 4101 
Phone: (7) 840 7836 
Fax: (07)846 2421 

Co-ordinator 
Audio Visual Services 
State library of Queensland 
PO Box 488 

South Brisbane QLD 4101 
P^one: (07) 244 7031 
Fax; (07)229 0506 

SOUTH AUSTRALIA 
Director 

SA Film and Video Centre 
113 Tapley's Hill Road 
Hendon SA 5014 
Phone: (08) 268 7366 
Fax: (08)347 0385 

TASMANIA 

librarian 
Media library 

Education Department of Tasmania 

71 Letitia Street 

North Hobart TAS 7002 

Phone: (002) 30 7196 

Fax: (002)310236 
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VICTORIA 

Film and Acquisitions Officer 

Film and Video Collection 

Materials F^roduction Cumculum Branch 

Edi^ticm D^jmrtment 

Level 1, Rialto Tawen 

525 Collins Street 

Melbourne VIC 3002 

Phooe: (03) 628 2804 

Fax: (03)628 2108 

State Film Centre of Victoria 
1 Matcarthur Street 
East Melbourne VIC 3002 
Pli(me:(03)651 1301 
Fax: (03)6511502 

WESTERN AUSTRALIA 
Manager 

State Film (^tre 
Alexander library Building 
Perth Cultural Centre 
P^ WA 6000 
Phone: (09) 427 3156 
Fax: (09)427 3256 

ADVANTAGES AND DISADVANTAGES 
ADVANTAGES 

Are particularly usefril in describing moUon 

Before the advent of video, film was the only medium with this quality, and it still excels 
in that it can be used to show relationships or to give impact to a topic. 

CompleK mibiedtB can he presented in cumprehensible units 

Special photographic techniques like microphotography. telephotography, animation, slow 
motion photography and time lapse photography extend the Umited normal range of 
human experience and fadUtate the viewing of actions which the eye would normally be 
incapable of perceiving. 

Film helps overccmie physical boundaries 

Film provides a *fitont seat' for many learning experiences. Demonstrations by experts can 
be filmed using all of the necessary equipment, showing all essential steps, and giving 
explanations in ways which provide close-up views for every stucfent. 
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Film can act upon two senses at a time 

The fact that film has both a visual and an audio component should allow it to increase 
learning. 

Colcnir fidelity is exc^ent 

No medium can surpass fihn when it comes to producing images (especially large images) 
where cdour fidelity is important. 

A common standard exists 

There are no compatibiUty problems with fihn. A1116 mm fihns can be projected on all 16 
mm prog^tors. 

Films are fleadble 

Films can be prqjected to individuals, or to large groups, and they can be projected whde 
or in short dips as required. 

Equipment is relatively portable 

It is feasible fw me person to organise and carry all of the equipment required to prqject 
a film to a large aud^noe. 

DISADVANTAGES 

Operation requires some ddll 

Special training is required to become a jwofident operator, and in some states, a licence 
is required to operate a motion picture projector. 

Films are expensive to produce 

The cost of production is such that for teadung puiposes it is necessary to borrow what is 
available from fihn Ubraries, rather than prepare films to suit a particular curriculum. 

The sequence is fixed 

It is not possible to rearrange the sequence of the fihn. 
The number of available films is decreasing 

The popularity of 16 mm fihn is decreasing as more material is being made available in 
the various video formats. 
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9. VIDEO EQUIPMENT 

RECEIVERS AND MONITORS 

The most basic item of video ^uipment is surely Uie televi^on receiver. Without this we 
have no way of seeing the picture produced by a video camera or v"^ recorder. It is also 
the item with which we are all ^miliar and it is tempting to supoose thaX Uiere is nothing 
we need to le^m about its use. That may be quite true in the domestic situation but if we 
have to use it in a classroom or lecture rocmi» conditions may be a little mare di£Scult 

There is only one way for the signal to get in to a television receiver* through the 
antenna socket The sort of sigiud used has picture and sound modulated on high 
fiequency carrier waves and is called a mdio fireiiaeitey (BF) signal. Different 
bvoa^ast champs use different carrier firequoicies. A tdevisicn monitor, cm the other 
hand, will accept the picture and sound signials just as th^ come firom a video camera or 
vi^ cassette recca^ (called video signal and audio signal) without any high 
fi«quenciy carriers. If ytm need to, you can tell whidi is which by having a look round the 
ba^ The receiver has a single coaxial (circular) socket or a pair of terminals finr the 
aerial The monitmr has additional connect(s« for viiteo and audio input and prasibly more 
for viiteo and audio output CMten a monitor can be switched to work as a receiver, but 
the omverse does m>t apply. 

VIEWING CONDITIONS 

The optimum viewing distance for the Australian standard 625 line picture is four tones 
the picture height This may be achieved quite ccnnfmrtaUy in the lounge at home. To 
appnndmate to it in the average classroom may involve some shuffling of chairs away 
firom the usual position. 

Modem television receivers produce a very bright picture and there is no need to blackout 
the rocan as one would when projecting a film. Ind^, viewing such a incture in a 
ddi^ened room is a shoH cut to eyestrain. However, they are susceptible to reflections in 
the screen fitun windows or room li^ts which can be very distracting. "The ideal lighting 
conditions for watching a television receiver are that the area behind the receiver (which 
provide a Ixirder^ to the picture) should have the same average brightness as the 
television picture; there should be no reflecUons in the screen of windows or room lights. 
This may mma that the lights in front of the receiver slu>uld be turned off, if pMsible. 

CONTROLS 

Onoe controls have been set there should seldom be any adjustment needed. However, 
there is always the possibility that some previous user has had an irresistible urge to 
tweak so it helps to know what each control can db for us. 

The contrast control dees just what it says. It will make the blacks blacker and the 
whites whiter. 

On the other hand, the control often labelled brightness has more effect on the dark 
tones of the picture that the lig^t tones. It should be adjusted so that the blacks are truly 
black, not a murky grey, but also so that shadow iktail can be seen. The setting can be 
quite critical. Oc(»sionally manufacturers attempt to give this a more helpful name such 
as "black" or even "picture". 
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The cokmr ccmtrol does what it says. You can turn the colour down to aero, teavinga 
black and white jnctuxe, » you can turn it up so that colour values are hombly distOTted. 
The cokniXB we view most criticaUy are flesh tones, so if you need to adjust the colour try 
and do it on a &oe in the picture. 

If you are using a video monitSR- there will i»obably be a awitdi somewhere so that you 
can select monitor or receiver i^jpHcation. If you are switched to r«i«ver and there is no 
input to the aerial socket, the screen wiU be co¥ered in 'wjow* and this may change m 
character as you switch throi^ the various channels. If you are switched to '^^^Jj^* 
there wiU be no snow, with or without an input, and the turer «mtrol wiU have m> rffect 
Unfiirtunately. there is no agreement amcmg manufaAurera as to how this switch should 
be labelled. 

A vohune control speaks for itself but if you have a tMie control, make sure that it has 
not been adjusted to mufile the hi^ firequendes or over-acceniuate the low finequencies, 
which can reduce the int^gilnlity of the sound. 

VIDEO CASSETTE FORMATS 

Tliese are some of the formats you might encounter. Although they are incompatible with 
each other in that eadx can only be played on its own type of machine, any one of them 
can be copied on to any other. 

VHS is the mf»t commonly used domestic fmmat. 

VHS-C uses a shorter length of tape in a smaUer cassette intended for use in video 
camcordere. If the camera has been used at standard tape speed (SP), the VHS-C cassette 
can be played in any VHS msKrhine by putting it in an adaptor which is suppUed wxth the 
camera. If the tape has been recorded at the slower LP speed it can only be replayed on 
machines whidi offer this alternative speed. 

VpS Stereo can be played on any VHS machines but the sound will only be heard in 
stereo with appropriate equipment 

VHS High-Fi Stereo can be played on any VHS machine but the sound will only be 
heard in stereo if a Hi-Fi stereo VCR is indued in the jday-back system. These machines 
make very good audio recordere. The sound quaHty is stiU veiy good at half speed and a 
six hour recording can be made on an E180 tape. 

VHS HQ recorders have circuit modifications which are claimed to improve the apparent 
sharpness of the picture but there is no daim that measured resolution is any better than 
standard VHS. Tapes recorded on HQ machin«j can be played on non-HQ machines and 
vice versa. 

Super VHS uses different recording standards to achieve better picture quality. These 
tapes cannot be played on a standard VHS machines. 

^deo 8 is another format designed to give a very compact cassette for use in Reorders. 
It can only be played back in a Video 6 machine and these are nearly all camcorders. 

Video Hi-8 is designed (like Super VHS) to give improved picture quaHty. It can only be 
played on a Hi-8 machine. 
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Beta is a format used mostly in mains operated recorders rather than in pc»table 
equipment The cassette is smaller than the VHS cassette but cannot be used in VHS 
equiimient 

Super Beta uses the same «msette as Beta but ths recording parameters axe dianged to 
give im]8tyved xes<dotioii in tlie incture. These tapes can be played in a standard Beta 
machine but will sot Uien show the impxo^ pctuxe. 

U'Malle uses three-quarter inch tape in a larger cassette than any of the dimiestic 
f<ffmat8 listed above. It has a mnr*"'"'" r^ording time of 60 minute A smalkr version 
of the cassette using the same recording format but hairing a reduced running time is 
available tax use in portable equipment 

VIDEO CASSETTE RECORDERS 

In the last twenty years an immense development effort has be . * put into the technology 
of recording video programs on magnetic tape. One consequence <^ this is that therp siss 
several dififorent fonnats in current use, any omny others wbit^ are now obsolete. All 
these finmats are inctmipatible with eadi other so that, in nearly all cased, a recording 
made in (me format cannot be played on a machine I'^igned for another. Many of these 
UsrmwXs are summarised on page 102. 

Out of this ccmfusion has emerged the standard WW format as a sort of de facto standard, 
purely through weight of numbers in use rather than any particular technical merit. 

CONNECTING A VCR 

If you are using a television recover (rather than a monitor) only one link is needed from 
the VCR (see Figure 9.1A). A cable with coaxial connectors to suit the aerial connector on 
the TV set is used. The end connected to the TV us^ a male conn«:tor and the end 
connected to the VCR uses the female versiim of the same t3rpe of cramector. On the VCR, 
t^e socket is usually labelled RF OUT. As explained above, the TV can only accept 
sigimls on hig^ firequen<7 carrier waves so the VCR has a 'modulator' whidi provides its 
own carriers for picture and suund on one ctf Uie qore ^an;^ in your area. If there is 
no label on the equipment to tell you which this is, play a tape, set the TV/VIDEO switch 
on the VCR to VIDEO and try tuning the receiver to chn nnel s 0, 1, 4 or 5. 

Seme older television receivers do not use the round coaxial connector but a pair of 
terminals. These have tu be connected via a little unit about the size of a matchbox called 
abalun. 

If you haw a video monitco' you have the optacm of direct cinmecticm of picture and sound 
and this may offer some improvement in picture quality in some circiunstanoes. A sound 
lead coimects audio out on the VCR to audio in on the monitor, using phono connectors 
(Figure 9.1B). Video out on tl^ VCR is connected to video in on the monitor using a 
cable with coaxial connectors which are not, however, the same type which are used for 
the aerial connection. They may be phono connectors as used for the sound signal, or they 
may K-) BNC connectors (B for bayonet) which have a push-and-tum action. Other optiwis 
which may be encountered are a 21-pin SCART connector at one or both ends of the 8-pin 
Hmida connector. Both these carry sound and jncture. Finally, be sure that the 
monitor^receiver is switched for monitor application. 
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If you need a TV aerial connected to pck up broadcasts this goes to KF in (Antenim in) 
on the VCR Hie signal will still find its way to the receiver and this oonnecticm avwds 
having to swap cables when changing firom playing a video-tape to watching a broadcast 



TV Receiver 



^antenna 





Ml out 




vidfloO O 




awlioO O 


RF out 



Vkteo monitor 



o 



antenna 




o 

RF out 



Figure 9.1A Connecting 
VCR and receiver 

PLAYING TAPE 

The video cassette recorder (VCR) must be linked to a television recdver or momtor to 
show a tape it is playing. The connections differ in each case, but let us assume for the 
moment that the connections are already made. In many cases. aU that you have to do is 
to switch on the receiveritoonitor and VCR. insert \he tape (label up and m the direction 
of the arrow) and press the play button. Even the last operation is superfluous on some 
machines which play a tape automatically as soon as it is inserted If you have to comiect 
the VCR yourself, see figure 9.2. 



Figure 9.1B Connecting 
VCR and monitor 
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channel 1' 




Either 
posttion 

(a) Playing a tape 




Tune to 
channel 7 



TV WVTR 



Select VTR 



^ Tune to 



channel 7 



(b) Qwdtiraa troadcast on 
diannelT be»» recorded by 
the VCR 




Tune to 
diannel 7 



TV >^ VTR 



1 



Select TV 

(c) Watching channel 7 



mmit 




Select TV 



Tune to channel 10 



(d) V\tetchif^ channel 7 
while recording channel 10 



• or whatever the output channel of the VCR is 



Figure 9.2 How to set the tuners on TV receiver 

and VCR 
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CONTROLS 

(Alternative names for contrdB are shown in brackets.) 

The basic contxnb for tape movement are self-explanatory. The other controls on the VCR 
which may be involved in playing a tape are only the VTR/TV (video/TV) switch and 
possibly the tracking control. 

As e3q>lained above, if an aerial is used, it is connected via the VCR If you want to watch 
a broadcast on the receiver, using the tuner in the receiver, the VTBJTV (videoTTV) switch 
must be set to TV. If you want to play a tape or if you want to watch a broadcast using 
the tuner in the VCR, set the switch to VTR (video). 

The fact that the video recorder has its own tuner and can therefore operate 
independently of the receiver allows you to record one program while watching another. 
However, the presence of two tunere and tiie need to set the VTR/TV switch appropriately 
is also a potent soince (tf con^ion. In Figure 9.2 we have shown what to do in various 
circumstances. 

Some mass-produced tapes or tapes made on a machine in poor condition may give an 
unstable picture when you try to play them. Try a4}usting the trackii^ control if this is 
the case, but return it to its centre position when you finish playing that tape. Some 
VCRs have automatic tracking and you will not find a control on these. 

There are many other controls on a VCR, often voncealed behind a door, but tbey are 
there for setting the clock, adjusting the tuner and retarding with or without the timer. If 
your interest is only in playing tapes you can ignore these other controls. 



Figure 9.3 Protecting a VHS recording 
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Figure 9,4 Copying videotapes 
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VIDEO RECORDING 

Pn:A>ably the most onmnon \ises for video rec^nnding are time shifting bnmdcasts and 
copyiDg video tapra (when the copyrif^t si^tlon pennits). Recording with a camera and 
editing video tape also deserve consideration. 

Raoording Broadcasts 

Oomesiic VCRs, such as the VHS format, have always included a tuner and a time dock 
so that they can he used to xecurd a broadcast without the need for any other equipment 
or the prraence of an (grates'. Alternatively, the VCR can record one program while the 
receiver is used to watch another. 

If you are watching a broadcast you have a choice, as explained above, of selecting it on 
the tuner in the VCR or oc the tuner in the receiver. When recording a broadcast you 
musl select it on the tuner in the VCR. As &r as the recording is concerned there is no 
need to have the TV switchtd on but you may wish to use it to cb^ what you are 
recording. Operate the reoeiver/^tmitor in exactly the way you would if you were 
watchii^ a video-tape. Put a tape in the VCR and rewind it if n^sssary. Select the 
wanted channel on the VCR tuner. When you want to start recording, pr^ the rsmd 
button (and on some machines, pr^ iday while you hold down reewd). lM>k for some 
sign that confirms imirding is taking pli^, e.g. an illuminated indicator. Tliat is all 
there is to it as levels are set automatically for both sound and picture on the majority of 
video recorders. 

Protecting Recordings 

If recording is so simple, then so is aoci&ntally erasing a wanted recording because a tape 
is erased when you press the record button whether or not you supply a new signal to 
record unless it is protected. To protect a recording, remove the plastic Oap shown in 
Figure 9.3. When a tape of this type is loa^ in the VCR the recorder cannot be put into 
the record mode. 

Tape Duration 

In many organisations it is common practice to assemble many short recordings on three 
hour tapes to minimise tape costs. The wanted program then has to be located by counter 
number or by cross referencing pn^pram duration to a chart of counter readings versus 
fiwiflt . and then waiting for the play machine to wind to the wanted pdnt. There is a good 
case for buying 30 minute and 60 minute tapes to hold single programs as they are quite 
cheap when bou^t in quantity. 

Timer Recordings 

Probably the VCR contrds that cause most ccmfusion, despite every effort of the 
manufocturers over many years, are those connected with setting the madiine to record at 
some specified time (which can be weeks aht ad on some machines). Because the 
procedure di£B»rs from machine to machine it is nec^sary to refer to the manual for the 
actual model you are using. If you follow the instructions carefully, step by step, there 
should be no problem. Don't foil into the trap of thinking that this machine will be just 
like some other model you have used, don't take short cuts and don't make assumptions 
about the procediure. 
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COPYING VIDEOTAPES 

The ccmnectioM used &rt shown in Figure 9.4. If you haWt seen the original tape, lO^ 

Dart of it in case the pcture is unstaWe, indicating that a^ustment of the tracking contod 

^needed. Some x«corfe« rewind neaiw the beginning of the tape than others 

wise to recwd civer a few sBMds. at least, of tape befiMre your wante^^ 

UP the tape tt toe in ti^ play machine and pause it just hefiae the start of the 

jnogranTRun the record madiine in record mode for a few seconds and then release the 

pause control on the play machine . 

As soon as the copy is complete, remove the protection tab and label the cassette and its 
box. 

THE VIDEO CAMERA 

A video camera used with the dassroOTi monitor can be a powerful yisu^ aid. Usedwith 
a recoito and a motot investment of time it can give you material which ^ be U8«l 
many times over or. possibly at very short notice, integrated into a ^^"^'J^^J^^ 
mote preparatiMi it is possible to make oomidete pn^rams which can be s^^'J *° » ^^JJP 
CH- mate »idlable for individual study on demand. Much routine presentation of toic 
material can be avoided by doing this, freeing the lecturer to give individual help to those 
students who need it. 

The Video Camera as a Visual Aid 

Present day video cameras g^ve a good colour picture unto normal room Uf^tSng. It is 
seldom n«»8sary to introduce «rtra li^ts. Tliey can be connected to either the video 
input on a monitm- or via a modulatwr to the aerial input <rf a receiver. A modulator is 
oa^ suppUed with the camera. Possibly the greatwt use of camera-witib-momtw m the 
Sreo^ is to show an enlarged image of something whidi is too smaU fij 
properly, even if they crowd around This could be a sewn^ demcmsteatum, or a watch 
repair, or the camera can be coupled to a micro8C<q)e with additional fittmgs. 

One thing which is common to all these apjdications is that the ca^e^^^^.^.^^^ 
s^p^ usually on a tripod. A hand-held camera has ite jdace on the sports field but it 
is unlikely to give a viewable picture when used fat close-ups of smaU olgects. 

The Lens 

Nearly aU viteo cameras deigned for the domestic mariset are fitted with a zoom Iwis. 
T^has adjustable magnificati(m and makes is possible to compose the picture you want 
iSSo^Tp^SK m^^^ It also makes it easy to put the sul^ect 

^^^sp^ by starting with a relatively wide^e shot so that the sulgect can be seen 
S^toi to its surroundingB, and the zooming into the dose-up you want It is 
^^^t to realise that focus is much more critical when the tens f «»med mto a dose- 
S^X™a4iust focus with the lens zoomed in for a dose shot. U youjtenH make tins 
^JSlretiTihe ^ect of your subsequent zoom-in wiU be lost as the picture goes out of 

foCUB. 

Sana cameias give yon the option of auto-focus and this can work well moBt of the tin». 
rSS.^^ iTm^dedde to IbcuB on something which is not your chmce Mid you would 
be using manual focus. A very usefbl compromise found on many cameras » a 
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jmsh'buttoii which lises auto-focus to focus o& the sutQect in the middle the picture and 
th^, when the button is released, leaves the focus set at ^t distance until you change it. 

On many lenses the «XHn can be actjusted manually or via a motor drive. The mc^xir is 
not to save your wearing out a finger but to ensure a smooth zoom whidi is veiy difficult 
to do manually. The T"ff«"i»^ omtnd is very useful fi»r qukk changi^ wl^ co m p o e ing the 
picture or a^usting the focus as described above. On mo&m omieras the lens aperture 
is usually ai^usted autcmiatically but manual override may be availal^. 

Most zoom lenses have a «»'T'^™""* focus distance of about 1 meter and this sets a limit to 
how much you csxl enlarge a small subgect However, there is usually a *macn>' range o£ 
operation. When the manual zoom control is equated for this operation the normal zoom 
action is lost and the zocmi contnd is instead used to focus the picture. It is now possible 
to focus on dbgects vex7 dose to tl^ finmt of the lens so laige mignifieation is possible. 

Amrther, and possibly better, way of getting a close-up lacture is to fit an aocbi..'-oxy lens. 
This is a sin^e glass element which screws on to the bmt of the zoom lens, like a filter, 
and allows the lens to focus much doser to the subject Lenses are available with powers 
of 4-1 to -14 diopti^ Ihe higher the pow^, the doser the focus. The advantage of this 
Bp^oaeSi is that the lens can still be soomed altlumgh the zocmi range is limited. If you 
buy an accessory lens you will need to know the diameter of the sarew thread at the fiitmt 
of your woom lens. 

Connecting the Camera 

The picture connection using a video input or an RF input (via a modulator) has already 
been menticmed. Many cameras have a microphone permanently fitted. If the audio 
output finm the camera is allowed to readi the loudspe^r, feedback can cause 
uni^easant whistles. Hiis ia easily avoided by turning down the sound on a receiver or, in 
the case of a monitor, just not connecting the audia 

The remaining connection is to bring power to the camera. If the camera is designed for 
use with a separate recorder, it draws its power fitmi this unit so you may need the 
record to be connected even tiicugh you are not recording. Ihe recorder in turn draws 
its power from batteries or from an AC adaptor. There is little point in using batteries if 
AC mains power is available as the battery may fail in mid-demonstration. Alternatively, 
you may have available an AC adaptor dengned to operate the camera without a recorder 
in this situation. 

If the camera and recorder are combined in one unit to form a 'camcorder^ you have the 
same options of using the battery or an AC adaptor and, again, the AC adaptor would 
usually be preferred. 

White Balance 

For most of us it is a surprise to learn that *white' comes in a range of colours. The eye 
a^juste incredibly quickly to a change in the coteur (as well as the brightness) of the 
ambient li^t. We are hardly aware that sunlight is a different cdour fixan room lighting 
at home which is different again trom fluorescent lighting. 

Colour film records these diffexences all too accurately and so it is designed and sold for a 
particular light source - usually daylight. If you want to use that fihn with Afferent 
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Ugfating conditifms the camera must be fitted with an appropriate colour filter. 

Video cameras have various ways of cq}ing with the problem. Some very early cameras 
used tS^ colour filter ai^miach but it is u&Hkely that you wiU meet A much 

better arrangement is a rami-automatic a^ustment in which the camera is first pointed at 
a white sul;^ and th&i a button is jneNed which» in efiiect, tells the camera it is looking 
at ^te and the camon a^usts itsdf so that a neutral white is reproduced for that 
sulqec^. Hue is a vexy flexible system and allows the camera to make accurate oonedions 
for any likely U^t source, llie imly disadvantage is that the i^ustment will have to be 
dene afiesh ei^ time the camera is switched im. As the subject does not have to be m 
focus when the a^ustanent is nuute, it is a good ictea to cany a ^te card which can be 
held in fomt of the lens fiar the few seconds it takes for the acgustment to be completed. 
Just make sure that a reasonable amount of light is reaching the card. 

Another appra^ wfaidi is increasingly found is a fully automatic system. Here the 
camera uses the average colour the scene to set white balance, llus requires no action 
mi the part of the user, but like most autmnatic qjerations, it can be fooled into giving you 
an ank.wBr which is nc^ the b^ under smne conditioiis. 

Camera ReoordingB 

The actual operaticm of the xeonder is usually the least of any problems which might 
arise. Camera-recorder cmnlmmtions differ in detail but if the camera is already 
cmmected to the xecorderp ai d^cribed above, all that remains is to put a tape in the 
recorder (having checks that the laotecticm tab h» not been removed), check that it is 
rewound and put the camera in ihe record mode. Compose and focus the incture you want 
and press tl» trigger on the camera There is usually atms indication in the viewfinder 
that reoirding is ta^ng When ymi have finished that shot, press the trigger again 
and the tape will be paused in the record mode. 

If your next shot is ready within a few minutes you have only to pTMS the trigger again to 
commit it to tape. If the delay is longMr than this, the recorder will automatically revert 
to the 8t<^ mode to avoid damage to the tape or recording heads. When you are ready to 
record, playback the tape to the point where you want the previous shot to finish (but 
dcm*t go beyond it into Wank tape). Pause the tape, change the recorder to record mode 
and proceed as before. 

Recording Indoors 

Most suigects can be recorded satisfectorily with the existing light levels and this avoids 
the hassles that go with extra lighting. The floodUghts sometimes used for photography 
are oaen much too powerful for the video camera and give overKxmtrasty pictures with 
harsh shadows. If the costing Kgjiting is unsatisfactory it is likely to be a matter of 
direction and diffusion rather than quantity. 

Windows can be a problem if it is daylight outride. If the window fells within the view of 
the camera, the automatic e^josure circuit in the camera wiU reduce the senmtivity so 
that anything insi^ is reduced to shadows and silhouette. The solution is to 0ace the 
camera with its back to the window so that you use the light to illuminate the sulgect. not 
to dazzle the camera. 

If possible, arrange your subrject matter so that the badi^und is not distracting. 
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Anything which competeB vath your intended Bul^ect will reduce the efifectxirmess of your 
omununicaticBi. 

In your concern &r good jacture recording, ^ not overio$& the sound. Hie niiarophoae 
fitted to the camera is effective if reas(mably dose to the subject hut if you use the eomn 
lens to i^t a dose-up, tl^ microfdume cannot mrm with it axiid the sound pids-up may he 
unsatis£Bffitoxy. This is par^ularly likely in a room with litUe sound damiang. Ihe 
alternatives are to get the camera doser, if this is possibte, or to use a s^iarate 
mkzojdione i^arer to the subject Nearly all cameras or rec(»derB have a socket for 
ext^nal ndsntfhooB which automatically disomnects the camera microphone. 

Recording Outsidr 

First things first: if your camera is ime of tl» dder dedgns which does not use a solid 
state pick-up CCCDO ymi must he very oareftil that it is not allowed to UsnSs, at the 
sun. If it dbG», it may be permanently damaged. Keep the lens cap (m at all times when 
the camera is not in use. (This is also sound advice for any video camera in any situation, 
but less imperative.) 

You will almost certainly be uang battery opnation so you will need to be sure that the 
battexy is fully diarged before you start. How hmg a fully charged battery will operate 
tlw equipment depends (m many factws but is unHk^ to be mudi over one hour. Of 
course, you may have a spare battexy whidi will dsnMe your recording time. If you want 
to maximise recording time, dcm^ use the soom motor unless recording, dim't playback the 
tape unnecessarily and switch off the camera while you are thinking what to record ( even 
thou^ you may then have to check the white balance again). Re ch a rging the battery can 
take about three hours. 

If your subject matter is confined to a limited area you mi^t find if very helpful to mount 
the camera cm a tripod. Not only will this relieve the strain on the wrist but it will give 
you much etaadier lactures than are possible with a hand-held camera. Either way, try 
not to use the zoom lens at the telephoto (maximum magnification) end of its range. This 
not only magnifies the sul^'ect but equally magnifies any small movements of the camera. 
Dont be influenced by pictures of glamorous models holding a tiny video camera in one 
hand. Your pleasure in looking at the model is unlikely to be matched by any pleasure in 
looking at the wobbly pictures when the tape is replayed. 

For semi-mobile use a 'monopod' as a useful cmnpromise. It has a single leg and steadies 
the camera in one direction; not as steady as a tripod but much more pc^table. 

Camera 'Movements' 

The word is in quotes because we want to indude consideration of the 200m with 
movements such as the 'pan* (si^ways movements) and *tilt* (up and down movement). 

Every camera movement shwild have a dear mirtivation. The best motivation is panning 
the camera to keep a moving sulgect in view. Ideally it is only the background which is 
seen to move as the sulgect stays in the same relatoiship to the firame of the picture. 
Another good motivation is zooming in to see something of real interest more dearly. But 
this must be done with restraint. Too much zoommg soon become vertiginous for the 
viewer and a good operator doesnt do it. Use manual zoom to compose a shot but always 
use the zoom motor when recording for smooth control. 
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Having wxaned in, don't be tempted to pan iuJms to keep your snJ^ject in view. Panning 
over static suigect matter is to be avtaded at any tame, but dwng it in dose-up isreally 
painful The alternatives are to Eoom out before you lo(& for your next subject©^ 
st^tJiat shot when you have enough of tbe close-up and compose your next shot while 
the tape is paused. 

«Compose' is a key word here. We are accustonwd to thinking of composition bdng 
important in relation to a painting or a good phot<«raph. It is equally important to a good 
videorecor^. TOs is not the place to re-run the rules irfcompoation, but if you havwit 
ever thou^t about it and want to give your vi^ lecordings a prt^ional twich, find a 
boc& on plKitogr^y that suits you (there are hundreds to dioi»e from) and have a look 
at the chapter cm compodtion. 

Camera movements have their place, but that place is not at the beginning or Mid of a 
shot In other wimis. never start finish a shcA while the camera is panning, tilting 
zooming. Start with tiie camera at rest wi a well-composed picture, move it if you need to 
but finish witii the camera still before you press the trigger to terminate the shot. An 

exception to tiiis general rule is obviously when your subject is alrea^r <m the move and 
you have to move with it But don't think that you have to stoy with it for ew. Atsome 
point let tiie subject move out o£ the frame and tl»n finish the shot Hus is more 
satisfactory than cutting the shot with the sulgect still (just) in view. 

MAKING VIDEO PROGRAMS 

The distincticm between a •reowding' and a 'i»ogram* largely depends on the care that is 
given to the detailed preparation of a program. For example, setting up a camera at tne 
back of a lecture room and recording a standard lecture which makes no omcessions to 
the needs ofthe camera wiU give you a recording, not a program. With luck, tte recording 
might have some value (if «mly to the lecturer). Ahnost certainly, a carefiilly planned 
prt«ram on tiie same topic wiU be much more eflBBctive in putting over your message, but 
it will need a greater investment of time. 

The Concept 

It all begins when someone sees a need for a program on a particular toi»c and has smne 
ideas on how that need mi^t be met. There is often scope for a fruitful collaboration 
between a siitject specialist and someone with experience in program making. 

Who Win See It? 

Before the fine detail of tiie content can be decided you will have to have a dear idea of 
the people for whom the program is bdng made. How old are they? What do they know 
alrea^ WiU tiie program be seen by individuals, by groups or by both? Do you want 
specific feedback during the program or at the end? 

Cont^t 

When tiiese pointe have been decided it is possible to set out a logical jequena of the 
material to be covered. The next stage is to plan the program shot by shot This could 
take tiie form of a script, a story boai^ or just a shot list A scnpt usually hw at least 
tiuee columns (Figure 9.5). The first gives tiie shot number, tiie second mdicatM tiie 
picture content, (e.g. dose-up of test tube) and tiie tiiird gives tiie sound content, whetiier 
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vmce, music, ambient sound or whate>^r. 
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cv3.5mm 
jack 



zoom out to 
show other j^ks 
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Anottwf common aiKto connector is the 

Theireierwtooftheci^is 
connected to the tip and the cahte 
screen's oormec^to^tieeve. 
Tt^^ comes htitfee^m. TMs 
is the as mm 1^ wfdch is a sciried 
down vefsion of the ofig^ teleidione 
jack ownmonly known as a % frich or 
GnOTijEffik. 

There also a Whaler version caned 
a 2.5 mm jack. 

Any o! these connectors completes a 
sbigie drcuR, say an aiffSo hipiM or (MJtput. 
Son^tmes muWpin coraie^jrs ^ used 
with two or more cables attached. 



remove DIN plug andThe most oNnmon mutt^ suxito connector 
tumtttocamsra is the 5-ptai DIN plug, but it is also 

foundwm!2.3.4.or6pb». Therels 
also a second type toi whk^ the 
pbis aie more widely sp^ed. 
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insert phono pk^ 
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OHPcaptkm 
frequency scale, 
animate 



zoom out to shmr 
vkleo scale, 
animate 



Coax cable 



Now the sbigle cboA ooraiectors 
su(^ ^ the ^wno or jack pli^ can 
be h^rted w&hout wonymg ^joiit the 
odematton but w&h the CMN oonnedor 
you have to look for the groove or 
other IncScattonontlwbody^the 
phjg and Bne it up with the socket. 
EarSer we mentioned the ran^ of 
frequencies found in the audio s^l. 

extending from at)out 50 Hz to 10 KHi. 



When we took at the range of frequencies 
In the vk^ signal produced by tl» 
scanning process we find thai they 
extend up to several mlHkm Hz, or 
mega Hz for short. This affects the 
sort of cables and oonr^ors used for 
the pidure signal. 

The cable is llie an enlarged version 
of the screened audio cable. Torec&jce 
k)sses of the hH^ frequency signal the 
inner conductor is covered with a thick 
layer of tow toss pla^. such as 
polythene and this makes vkleo cable 
much less flexible than autto cable. 



Figure 9.5 Script for video program 
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A storyboard gives a simple sketch rf the intended content of each shot and shows more 
clearly what is included (or exdudedj, as well as the shot numbers and sound content It 
is probably the best option if several p^ple are involved in the planning stage. 

A shot list contains the least information but is the quickest to produce. Which type of 
plan you choose depends to some extent on the nature of the pn^ram but to a large extent 
on your personal preferences. 

Starting the Program 

Shot 1 in your script should always be a few seconds of black (recording with the camera 
lens capped) with silence on the sound track. This gives recorder and monitor a chance to 
stabilise before the program starts and avoids the snow and hiss of blank tape. 

Shot 2 should be a title and ways of achieving this are discussed below. 

Shot 3 begins the program proper and is usually an 'establishing shot* which sets the 
scene and puts things into perspective before any close-ups are used. 




Mid • shot Long - shon 



Figure 9.6 Production terminology 

Vary the Picture 

A program which consists of a few very extended shots can be visually boring. When 
planning the sequence give careful thought to possible changes to the viewpoint which will 
help to maintain interest This is the sort of terminology which helps you to i«cord or 
convey your intentions (Figure 9.6). 

A long shot (LS) is a wide angle and would show a person full length. 
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A mid shot (or jnedium shot, MS) is a medium angle view and would show a person finom 
waist up. 

A dose up (CU) is a head and shoulder picture. A hig dose-up (BCU) gets as d(»e as 
possible and, for a pexscm, would show part of the &ce from mid-f<»ehead to the dun. 

Vi'hen dianging from one to another with a single camera you have the dunce of zooming 
in or out, or stoppu^g the recording while you set up the next shot If you zoom it is not 
necessary to move the camera but too many zooms can be disturbing. If you sUxp and 
restart with a different zoom setting, the angle of view should be changed (i.e. move the 
camera sideways) or you will see a ^ump cut* when the tape is replayed, when tte camera 
appears to jump forwards or backwards. But dmx't go to the extreme of taking successive 
shots fi«m opposite sides of the sulgect or your viewers will have a diflRcult task of re- 
orientation. 

If your program is all about how to do something (e.g. welding or cake idng) tiy to give 
the camera the operator's view, as far as p(»siUie, not the spectatoi^s view. 

Finishing the Program 

An ill-planned program doesn't finish, it just stops, deserting the viewer. If your 
ccmdusion is well-planned, picture and soimd will convey finality with no need to put The 
End* m the screen. Appropriate conduding words on the sound track, maybe a credit or 
acknowledgment on the screen, the end of the opening music, all contribute to giving a 
professicmal polish to ^ur program. 

Titl^ and Graphics 

Hie simplest approach to preparing a title or graphic, although not necessarily the 
quickest, is to write or draw it on convenient sized card A U^t tone on a darker 
background looks best but is not the easiest of produce. Excellent results can be obtained 
using transfer lettering (such as Letraset). A limited number of typefiures are available in 
white. Choose one which is simple and bold; Universal and Helvetic® are good examples. 
Don't feel tied to uppercase lettering just because it is a title. A mixture uppercase 
initials and loweroase text often looks weU and reads more easily. When cutting the card 
fw your artwork remember that the proportions of the television screen are foiu: units 
wide by three high and yoiu* card must have the same proportions. 

Another thing to bear in mind is that on a television receiver the edge of the picture is 
masked off but how much is lost is somewhat variable. Leave a margin all round your 
graphic of at least 10% of the width of the card. 

Help from the Camera 

Recent designs offer a variety of aids to graphic preparation. Many cameras have built-in 
character generators and can store one or more 'pages*. Disadvantages may be that 
selecting the characters can be a tedious procew. you may be limited to uppercase letters, 
the shapes may be rather jagged and there wUl be some lunitation on exactly where on 
the screen you can put the letters. On the other hand you can usually choe»e the colour of 
the lettering (and p(»sibly the background) and you can superimpose the lettering over 
whatever picture the camera is focused on. 
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Some cameras have a POS/NEO amtrol which aUows you to draw the caption in blwk and 
white (which is usually easier) and then convert it electronically to the preferred white on 
hlack. 

Another possibility is that an image can be stored (such as a shot of your caption) which 
can then be reproduced on demand or superimposed over another picture. Far 
superimposition to be efiEective, it is essential that the caption should be Ug^it on darit and 
BsSesi if you start with white on black. 

Recording Program Sound 

The *audio dub* fadU^ on portable recorders (and on seme mains models) can give you a 
choice of sound recording techniques. You can record the sound with the picture or you 
can erst concentrate on getting the picture right and then use audio dub to add the sound 
afterwards. 

Of course, the chcrice is not always there. If you are recording a *talkiag head* it must be 
done simultaneously and the same appUes if the sound is an important element of tne 
procTO being viewed. But if the sound is ^ntially a «»mmentary on what we see in tne 
picture, it can reduce Uie stress level during production to add sound after the picture has 
been recorded. A detailed script is fairiy Msential here to make sure the shot is long 
enough to ac^nnmodate what you want to say. 

Script Writing 

Although the best programs are (rften made from a complete script in which every word 
has been written out, they don't sound like it. 'Hie script writer has to aajmre the mrt of 
writing spoken language, not written language. F«j examide, smpts 
been produced in abbreviations: Turn screw B to left A^ust until xneter M reads 5.6. 
Clamp screw G* and so on, straight out of the instiiiction manual. The sound should 
amplify and reinforce what the pictaire shows, -niere is no need to what we can see 
for omselves. It would be better to write. *As this screw is turned to the left you am see 
the meter needle is moving. We set it to 5.6. Now we tighten this damp to stop it 
drifting*. 

You may find it helpful to first extemporise what you want to say onto an audio cassette. 
As you transcribe this onto your script, hesitations are eliminated, repetitions removed 
and infelidtous expressions revised- but still with the flavour of spoken language. 

Microphone 

Because every camera comes witii a bmlt-in microphone and it can be relied on to pick up 
something, there is sometimes a tendency to accept it as the best tiiat can be done. 
However, mwt cameras or portable recorders also have provision for connecting an 
alternative microphone and this is often worth while. For example, if you are recordmg ^ 
lecture with an audience present, the camera is usually situated bade in tiie room among 
the audience. Its microphone is well placed to pck up the coughs and soito voce «>mmems 
of the listeners, less favourably placed for recording the lecturer. A microphone ^ 
near the lecturer would correct this unbalance. If an external microphone is connected, 
the internal microphone is automatically disconnected. 
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There is a basic choice to be made between non-dixectional and directional micn^htmes. 
As the names imply, the farmer is sensitive to sounds £rom all directions, llie latter has a 
sensitivity which varies finom a maximum to sounds in front <tf the mionoidifme to a 
iw4«im^tni to rounds from b^iind the microphone. In our lecture example, a directional (or 
'cardidd') microphone near Ae lecturer would give excellent xecording quality provided 
the lecturer did not move around. It might give very little inck-up of questions or 
contributions from the audience. 

Although it is not necessary for the microphoae to be concealed in this and many other 
applications, it is desirable that it should not be visually obtrusive. There are two types 
which are pmtteularly worth noting with this in mind. One is the tie dip* microphone 
which is very small and can be simply clipped to the dothing of the speaker. Althou|?i it 
is omnidirectional, its proximity to the speiier means tiiatit &)es not iMck up mudx sound 
fiom other sources. It mif^t not be veiy effective, for example, in ladring up questions 
foan the audience. Another useful type is the PZM omnidirecticmaL Tins has a very flat 
profile, unlike other microphones, and is placed on the floor or a table. It is effective m 
picking up sounds fixan all directions without the cavernous quality sometimes found with 
conventional microphones. 

EDITING VIDEO TAPE 

Most video recordings will benefit firom editing. This may be only a matter of shortening 
some shots where the point can be made more concisely than in the original, or it may be 
miQor surgery to eliminate disasters. 

Assemble Editing 

The best place to edit is in the camera and the time to do it is when the original shots are 
recorded. If you can achieve this, your master tape is a 'firet generation* recording and 
avoids the loss in quality that inevitably results when a domestic format tape is copied. 
In this case the shots are recorded in the final order and, when complete, of exactly the 
light duration to accommodate the sound as well as the picture. This is called 'assemble 
editing*. 

If the shots are recorded as previously described there will be no disturbance of the 
picture as the new shot commences. Each shot should originally be a few seconds Jonger 
than the intended length as the next shot can be started at any point in the previous 
recording and will automatically erase the unwanted remainder of the dd recording. 

Note that when you release the pause buttcm to start recording the next shot there is a 
dday of about one second before recording starts and you may want to cue your talent 
accordingly. 

Checking Record Delay 

Unfortunately, most cameras do not give a visual indication of the precise moment at 
which recording starts. One second is long enough to be significant in a carefiilly timed 
shot and it is worth taking the trouble to do a simple experiment with your recorder to see 
what the delay actually is. To do this, set up your camera to show a close-up of a dock or 
watch face with a sweep seconds hand so that you can read the divisions dearly. Put a 
tape with an expendable recording in the recorder and pause the tape at any convenient 
pdnt. Change to the pause-record mode and release the pause button as the seconds 
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band passes '12'. When you raplay fhe tape you will see tlie tune itelay before reoording 
actually started and ytm will kaow exactly bow Icmg to allow for tbat recrander on each 
shot. 

There is usually no delay when audio dubbing and the machine can be used like an audio 
tape recoil. Instead of using the BECORD button, use AUDIO DUB. 




Figi«re9.7 Video editing suite 

Insert Editing 

Many portable recorders and a few mains models permit insert editing. In this case a new 
r^sording replaces a section of an (ffiginal recording. If you try to do this with the normal 
record contiols, your new recording will always be followed 1^ a few seconds of eras^ 
tape, i.e. you will lose some of the next shot The insert edit control overcomes this 
pidblem and gives a clean start and finish to the new section. Note that it always 
replaces the equivalent duration of the original recordii^, if your insert lasts 10 seconds, 
you lc»e 10 seconds of the original Many machines, when insert editing, record over the 
old material without first erasing it and the picture quaUty may be slightly inferior to 
assemble edits. However, it can be veiy useful, for example for adding short close-ups of a 
procedure without interrupting the original recording. Other machines have a *flying 
erase head* and with these an insert is as good as the original recording. 

On most recordere, insert edit loaves the original sound unchanged. However, if you wish 
to change the sound as well, audio dub can be used as a separate c^ration. On a few 
machines, insert edit replaces the original sound as well as the picture, without the 
option. 
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Unfintunately, you cannot insert edit over blank as it is necrasaxy for there to be a 
continuous contxol track. If you accidentally erase some of your original you cannot patch 
it up ^th an insert edit. Ths only options open to you are either to remake the pn^ram 
from the shot befoxe Uie blank tape to the end, or to copy the tape in two sections, doing 
an assemble edit to avoid the erased tape. 

Tape to Tape Editing Using Two Video Recorders 

Y<m have much more flexibility in editing if you accept that your master tape will be 
second feneration. Now you can record the shots in any order you like, on different tapes 
if need be, with no need for great piedsion in the tin^ng of the starts or finishes. The 
timing is done when you edit But you must either ensure that your original shots were 
'assemble edited', i.e. have no unrecorded gaps between, or allow five seconds at the 
beginning of each shot before the wanted material begins to allow time for the editing 
machines to synchronise. 

We have alxe^y described the way to oonn^ two video recorders fw tape copying. The 
play machine should be a camcorder. Tape-to-tape editing is essentasUy the same process 
but be warned that it is difficult to edit with predion using this t»:hnique. If your sound 
is already recorded, trying to cut accurately from the end of one sentence to the beginning 
of another will need practice to allow for the time delay before recording starts and the 
possible loss of material at the end of the previous shot. 

The Editing Suite 

Difficulties of editing are swept away if you can get accras to an editing suite (Figure 9.7). 
This consists of two special purple VCRs linked by a control panel. One VCR plays the 
original recordings, the other records the master tape. Both have ^jog shuttle* controls 
which allow you to move the tape in either direction at a speed which can be varied 
between seconds per firame to many times normal tape speed. When the chosen edit 
pdnts have been 8el«:ted on each tape the edit can be previewed at the touch of a button. 
This shows you what the edit will k)ok (and sound) like without actually recording it. If 
you don't like it, readjust the edit points and try again. If that satisfies you, press 
another button and the recording is made automatically within the selected edit, accurate 
to about one twentieth of a second. Edits can be assemble or insert, and insert edits can 
be picture or sound or botii. 
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10. COMPUTERS 



INTRODUCTION 

You have probably heard of Apple. Atari, BBC, C!ommodore. Amstrad, Sanyo, NEC, Sharp, 
Prime, Osborne, Itoshiba et cetera. They are all computers, most erf them are hmcros . 

Tbday^s microcomputers are baacally cheaper, and smaller, versions of the large 
'mainframe* computers which control a lot of our Uves, and finances. They are different in 
two r«apects, micros have a limited amount of 'memory' and they're a lot cheaper. 

*Mem«y' stores electronic signals that represent numbers. Some of the numbers are 
instructions, they tell the computer what to do with other numbers. Tliese numbers are 
processed by the computer at the rate of many thousands of operations per second, taking 
information in and transforming i*. in ways that we would find boring, tedious, or 
impossiUe. 

Memory is measured in Random Acce^ Memory (RAM), a set of storage locations which 
can be accessed directiy as scxm as the computer is turned on. Early computers (such as 
the BBC) had very little RAM, 16^2 kilobytes or thousand Wts of memory, which ajjowed 
the user to work wth very simple graphics or word processing pn^rains. Today's 
computers need mca» and more RAM for complex colour graphics, sounds and ammati^ 
and 4-8 merabytes of RAM are considered as minimal. File storage used to be on 400k 
floppy disks PCs now have 20, 40, 80 or 160 megabyte hard disks, and storage devices 
indude 45 megabyte cartridges and 600 megabyte erasable CD.ROM disks (compact disk 
based storage). 




A micrt)computer pn>duces images by iUuminating one (or several) dots at any of a 
number of positions on a screen. The dots are arranged in rows across and down the 
screen. The number of dots on the screen are not the same for every micnx»mputer, a 
typical resolution grid would consist of 192 rows, each containing 256 dots, a total of 
49 152 dots. The hi^er the number of dots Ae better the ^resolution . and the less grainy 
thi image. As a rough guide 150 x 100 points on the screen would be considered low 
resolution, while 1200 x 450 would be considered high. 
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When IBM oraned the tenn Vord processing' in 1954 to announce a new typewriter that 
could record words (and to a limited extent, revise them) on magnetic tape it was at the 
very dawn of creation for PCs (personal computers). A modem WNrd processing pn^ram 
can utilise large bodies of t^ change the form and content ^ documents instantly, and 
fcffmat the text with all sorts of design capabilities, including different fonts (or typ^acra), 
a variety of sizes and formats. The programs have the ability to move, copy, delete. 
search through, reformat, display and print out words in a text. 




For the computer layperson, or Troglodyte, there seems to be a bewildering ran|^ of PCs 
available, all claiming to do everytiiing that the new owner widi^, &om horcuBoopes to 
making cof&e, indeed, MicroSoft have included a cdfee mug as tiieir latest software 
marketing idoy! 

Let's start with l^cs. These are floppy 
disks (3.5" and 5.25*0, and Mey are used for 
portable storat,-e, for distributing strftware, 
etc. They can contain from 400k to 1420k of 
memoiy, and are r^iarded as 'soft' media, in 
contrast to the lianl disks' which are now 
part of most computer systems. 'Hard didcs' 
are literally that, specially tieateu ni«»t^^ 
disks an which data is stored. 





Figure 10.1 Floppy disks 

The computer itself is made up of 4 
components, the CPU (or central 
processing unit) which is the engine; the 
VDU (visual display unit) which is the 
soeen; the keyboard, and a standard 
feature with mc^t machines is the 
ubiquitous 'mouse'. 

The 'mouse' contains a small rubber ball 
which comes into contact with electrical 
connections as it is glided acnss the 
work area. This is then transmitted to 
the screen, so that various on-screen 
elements can be selected, shifted or 
deleted at will. 




Figure 10.2 Components of a computer 



If the CPU is the engine, then a software program is the 'brain'. What is software? It's a 
list of instructions that you give the computer to perform certain actions, written into a 
program. Software, as opposed to 'hardware' (the compi»*«rs tiiemsclves) refers to all the 
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luograms that will run on a particular onnputer. For the most part, software Mn*t 
intezdiangable between computer systems, so when you use a computer, you shouldn't just 
look at the price but at the range of sc^ware available. 

A computer is dumb but versatile. It can 
assume many roles, and sdtw^re helps to 
focus its skilis. Ifie guiding fiats behind 
every computer is the user. The ran^ 
tasks that a computer performs can range 
from simi^ wiffd la o cessing to mxHear 
physics, and many more items in 
between. For lecturers, and students, the 
cou^uter can be a dynamic and exciting 
aid to teaching and learning. 
Figure 10.3 Mouse 

TAFE us^ a vast range of ccmiputer equipment, ranging from simple calculators to 
mainframe computers for administration and enrdments. The ubiquitous PC (Personal 
Computer) should soon land on (or near) every lecturer's desk. 

The use of computers is as wide-ranging as the number of subjects ofifered by TAPE 
colleges. C3omputer8 have an appUoition for abnost every discipline, and are being used 
increasingly as a very valuable teaching medium. The advent of desktop publishing has 
meant that many teaching materials (including this publication) are now produced on 
computer. 

The following overview looks at the number of uses that one type of computer can be put 
to throughout the TAFE Curriculum area. That computer is the Apple Macintosh, 

The Desktop Publishing revolution began with the concurrence of three m^or events in 
1984 . Steve Jobs and his development team at Apple produced the Apple Macintosh; John 
Wamock dfcvelopfcd tiie PostScript language and a range of computer fonts; a»a /"^ 
Brainerd of Aldus Corporation introduced PageMaker software. This democratised the 
typesetting and design process - anyone with access to a Macintosh and I^rwnter could 
pn)duc6 near-typeset quaUty material for a fraction of the cost of traditional typesetting. 
Good typographic and educational riesign were not necessarily enhanced by this freedom, 
but that's another story. 
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colour images 
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Figure 10.4 
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Tbs sew nvblution ii^udes esdting new areas cf Multi-Media ooune laoduction using 
Macintosh and IBM cconputen to produce Computer B^ed Learning (CBL) materials. 
Known as Desktop Vi^ Production, it had devdoped ficom the HyperCard concept* 
introduced hy Apf^ in 198& 

The basis of the pcqmlarity tiie Macintosh is its user-firiendliness, and the HyperCard 
product was teigned to ti^ advantage of growth in other areas crftedinology. A graphics 
l»8ed environment which can be totally contrv^ed by the mouse, HyperCard uses the 
analc^ of a stack of relate cards which make The stadks can he related 

to other stacks, can be navigated throu^ in a i^riety of ways by a variety oS users, and 
can inter&oe to devices such as Videodisk, VCBs and CO-ROM. 'Riis int^ratifm (tf sound, 
graphics and fiill otdour sequences via the HyperCard *&mtrmd* meant that the concept of 
the intuitive human intnDEtce betwera computer and stu tot had become a reality. 

ffinoe 1988, many thousands of programs have been produced on HyperCard in a daunting 
number of educaticmal disciplines. EveryUiing firam Astronomy to Zoology has been 
covered by HyperCard Stacks', wHch have mainly been psoduoed by the spedaHsts who 
needed them &r their own teaching areas. The Mowing aUireviated listing of some 
stacks give an idea of the range of material prrauc^ over the last three years. 

ASTRONOMY - Heavenly Macintodi 

A ocnnimter textbook* iUustxat^ the histCHry of astaxmomy fiom anctmt times to Newton. 
The stack include illustrations, text, and woiking mo^ls of celestial motion theories 
written in Pascal 





1 



To navigate this stack, 
click the following icons 
that appears to the right: 



■ ■ to rotate 



m to zoom in 



^ to zoom out 



to display and hide x-rays 



Figure 10.5 
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BIOLOGY 
Mokcular Genetics 

This HyperCard pngect was developed for use in a course called Techniques of Molecular 
Genetics. The course involve about 30-40 hours of lecture and a seven-week complex lab 
utilising recombinant DNA th«wy. 'Hiere is a need to describe some rather sophisticated 
systems and experimental api»x»ches, which of necesaty involves the use of jargon- The 
set of linked HypeiCard stacks is designed to address the need to convey complicaied anf 
spedalised information in an intelligible way. 



[STRY 



Chemistry Stacks 

This HyperCard project consists of two interrelated stacks: 

(1) a research tree with leaves consisting of summaries of each project completed, in 
progress, and ]danned; and 

(2) a literature database, to be generated 5rom tiie current mainfirame database, which 
will be linked to the research tree. Hie pregect summari^ include graphics such 
as molecular models and spectra, and identification numbers of literary references 
for linking to the literature stack and for retrieval of reprints finom bard-copy files. 

CLASSICS 

The UCLA Greek & Roman Sculpture Videodisc 

Voyager's *Videostack' videodisk driver is used with HypeiCard to provide textual and 
bibUographical information on a videodisc with 6,000 black-and-white photographs of 
Gr«ek and Roman sculpture in the m^or USA and European collections. 

Guernica 

A HyperCard/SuperCard stack which looks in dose detail to the images and background of 
Picasso's most famous painting. Guernica. The stack aUows the student to view sections 
of tbe painting in fuU colour, and to Unk graphic symbolism wth background wntmgs of 
Picasso and his contemixirarii^. 




Figure 10.6 
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LANGUAGES 
Japanese VerlM 

TioB stack is a drill intended to help Japanese language students master verb ooi\jugation 
sldUs. It assumes that the user has had at least two to three months of formal 
instiructicm, but enthusiastic novices would also benefit finom it Other stacks in the 
'Nihcmgo Rabo' series include ^rill stacks on Japanese partidples, ai^jectives and 
vocabulary. Jaj»nese hypertext documents sue being prepared for advanced students that 
indude sound and graphics • the 'selected reading' stacks. 

MEDICAL 

Images Tumours 

This is a HyperCard stock entitled 'All the World's a Stage', which has drawn images of 
almost all types of tumours at different stages of development Each card giv^ a brief 
description of each stage of the tumour, together with suggested treatments for the 
various oudnomas. 




J fje Electric ( adarvr 



What do ym do v^enymhsve m 
excHing collecticni of aQatomical 
material to ^lare wl^ a ^etj^ of 
au^em^? 

You can create a I^TpcrCani stack as 
Dr. Stevm Freedmaa ami Dr. Botot 
QmeMd, Electric C^brar Is a 
djmmic texdMKik of informatica 
on the fauman bod)^ that pnndcte 
access to riveting full-frame video 
imagis. 

You vriU fifd 16 cards in tlus 
sample stack. 



Dr. Robert A. Chase, 
Prqfessar cf^^&y & On^, 
Dimsvon of Human Anatomy 
Dr. Steven J. Preedman, Director, 
Aduanced Media Research 
Stanford University 
School of Medicine 




Main Menu 



Figure 10.7 
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SOCIOLOGY 
The Soeial Bond 

The course Soddogy 180 is concerned with the problem of social order and cohesion, as 
treated in the works of niiQ<n> social thinkers inm antiquity to the early 20th century. The 
course is divided into four periods (ancient and medieval, early modem, modem and 
contempc»raiy). lliere will be an 'Electronic Notd)oc&' for e^ of the writers studied, 
uang a HyperCard stack ^ch will contain sections with Uie Mt^phies of the individual 
writers, their social and intellectual contexts, brief descripticms of m^jor works and 
important ideas, quotations, glossaries, graphics and commentaries. 

ZOOLCK3Y 

MetazcMi 

Meta»>a contains information about tiie nervous, circulatory, and muscular effects of the 
metazoan s^tems. 




Figure 10.8 

As the short samples of tities shown above confirm, the range of HyperCard materials is 
limited only by one's imagination. 

Other packages allow total flexibility for lecturers who wish to use simulation for 
themselves or for students. The package that fits this bill is Extend^. 

WHO NEEDS IT? 

Simulation is emerging as a general purpose planning and problem-solving tool for a wide 
range of professions. Just as word processors and spreadsheets have become 
indispensable tools, simiilation software is changing the way people work. In electronics, 
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m a n ufac turing, architecture, budness, investing, medidne, economics, aenspace, 
chemistry, eccdogy, and many other areas, simulation is saving time and money. And 
producing better and faster r^ults. 

WHATS THE ADVANTAGE? 

Eziend[™ puts the pow^ of mninfrnme simulaticms on the Mac Plus, SE, and II at a 
frtttum of the cost With Extend™ you can accurately model real world events undsT 
different drcumstanoes. Comparing various Vhat if scenarios cm the computer, you can 
quicUy utentify an fq[>timal strat^. Ci^inrting costly errors on the drawing board is 
mudi cheaper than discovering tiiem in physical tria^% production, or in actual use. 

You can validate a theory, experiment with hazardous situations at no cost, or find a best 
perfen^^e/cost scenario. And now Ext^d™, the most powerful simulation software for 
the Ma cinto sh , makra profesBional simulation aco^ible, easy to use, and afifmrdable. 

HOW DO^ IT WORK? 

Extendi works in dear, graphic terms. You build your model as a diagram o£ graphic 
ol^ject-miented blocks k^cally connected togetl^r. Once the model is built, you double- 
click a block to view its dialog box and enter valu^. At any point you can run the 
simulation. The results are rapidly {dotted and presented in tabular form. You can then 
easily diange values or alter the model, run the simulation, and observe the results. 

WHAT GIVES EXTEND THE REACH THAT OTHERS LACK? 

• Transi»rent design: custom icons, object-oriented approach, dialog boxes for data 
input, and user itefined on-line help. 

• The power of a true scripting language: a fiill-fledged, professional application with 
a compiled, structured language and more than 150 built-in functions. 

• A use level for everyone: work at three levels of sophistication: 

1. entering data into exbting models; 

2. building models firom libraries of blocks; 

3. developing new blod&s. 

• Aroessibihty of the Macintosh: easy-to-use graphic interface, multi-tasking with 
MultiFinder. 




Figure 10.9 Home Hating Simulation (An example of Use Level «1: 
entering data into existing models.): 
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This model highlights Extenifs laser inter&ce, and illustrates how tisezs can change 
parameters in dialog hoxes and run models which were set up hy someone else. 

The Home Heating file is a simulation of the heatii^ system of an 1875 square foot single- 
story house. You can evalimte the effect of difierent construction matericds and different 
levels insulatoi on the operation of the heating system, under a variety of outside 
temperature omditions. 



Outside Ttn^ ■Mj pSlLlalM^H'g^y^^ Room Temp 




Figure 10.10 



You may have noticed that the home we simulated above had no windows. You can select 
a win<tow block from a library and add it to the Home Heating model. The smaU squares 
acGompanying each block are called connectors - input connectors are hollow and output 
connectors have a heavier border. When an Extend simulation is set up, you can run 
timmgh a whole series of variables, and see what the results are. 

Many types of simulations can be achieved, and then presented to students to work out 
the best conditions for a spwafic situation. "Hiese include everything from what happens 
to fish in a pond when Piranhas are introduced (a decidedly drastic dedine until they run 
out of fi«sh fish!) to how much power a power station needs to survive if a new aty is put 
'on-line*. 
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Figure 10.11 

The prixnary tool for people who work in CM ((bmputer Aided Instruction) is the software 
package Authorware Professional. Previously known as Course of Action, at a very basic 
level it shares some common features with HypeiCard, and with lesser known hypertext 
applications such as Guide. The key shared features include: 

• flexibility to design the graphic images that wlU be the user interface ibr a 
particular appHcation; 

• the possibility of rich connections between items of infcmnation in a database; 

• the ability to link to other software applications and sources of input (such as CD- 
ROM or video). 

One of the things that set Authorware Professional apart firom similar applications is a 
flow chart. The time-consuming stage in developing CAI is planning the steps, deciding 
what should appear to the user and when it should appear. Ilie flow chart in Authorware 
ProfiBssional ^ows the whole CAI prcgect (or just a section of it) to be planned in 
ovOTview. As the plan is laid out, icons from a menu are inserted into the flow chart at 
points where the actions are to occur. Placing these icons brings in the underlying code to 
implement the actions. If, for example, the application developer wants to use animation, 
or show part of a videotape, then placing the appropriate icon provides the cue for that 
action to take place. 
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Figure 10.12 

ProgiBxns such as Authorware Pn&ssional also allow students and teachers to ^teract in 
a very positive sense, llje CTT designed modules aUow students to keep a record of their 
skill tevels. teachers to evaluate their stu&nts work (and the success oftlwir own 
materials), and a time iwjrdirf who did what when. The uses of Authiarware Pn^BSSion^ 
are as many and wied as HyperCard, but they embody a sophislicataon, a facade ctf 
reaUty and depth of curriculum research that place them much higher m oomplOTty and 
effectiveness. The foUowing examples (courtesy of Rob HaU of MacWoiid) show the range 
of learning packages using CAI. 

The warning alarm rings, the maintenawx crew stand intent as the tensimed ribbon of 
mwer begins, at first skmily, and then at a thunderit^ pace, to wind through the pr^^. In 
^nds thehimeroOs of newsprint are beir^ transformed into a «^ 
folded newspaper. The air is fuU of the sound ^ the press^. Suddenly, the operat^ 
notices a problem with the ink feed, the paper is l^ing meared wUh mk sommherem the 
press. Damaged, unsaleable papers one spewitm from the end of the lme, The faster tf^ 
press can be stopped safely, the less paper wiU be ruined. Everything depends on the 
alertness and s^ill of the t^rator. 

Across the city, the light from the early winter sun slants across ^^^^^^^l^f °^ ^. 
Picks up the first cc^ of a twelve cup day. As the sun moves around the world, financial 
^mirkefshaJojxn^and closed, and now the sun is shmvm in Austraba. Fury is a senior 
executim ofoniofthe mc^r banks in Australia, and it is his ^ to monitor and d^t the 
fmtunes of that large enterprise. On the tauter scr^n Imide hs desk are f^Pf^^ 
^ttons', each button carefuUy crafted to look three-dimensional and mjtoHic, even d^n to 
the shiny patina from repeated use. He touches the button marked fvimncuil.and is 
il^^Hy linked ikto the corporate databa^ housed in the mainframes floors below his 
office. 

At the same time, in an industrial plant a young apprentice is being shown the correct 
angle to hold a hand saw when cuUirm timber. The morning resonates to the sound of the 
saw strokes. 

Using the fle%ibiUty of the AuthorWare Professional software a course desi^er can r^^ 
dS of student participation, succ^s rates and when (and how long it took) for the 
student to complete the unit. 
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Student Ugg^oa Tims Kteasuriqg tools CuUingto^ NdliAglods Totd 

viBvaA sm« vieirad Kon viaweA score score 



GfflTf Benson 


15:29 


2imii. 


Yes 




Yes 


100% 


Yes 


100% 100% 


Leo^th 


10:08 


ZuaxL 


Yes 




Yes 


75% 


No 


- 44% 


SRKK 


11:52 AM 


2ini2L 


Yes 


100% 


No 




No 


22% 


GarryB 


12:$6PM 


2 mm. 


Yes 


50% 


No 




No 


11% 


Ivar StaoBlis 


3:45 PM 


4mm. 


No 




No 




No 


0% 


89 


3:50 PM 


1 win. 


Yes 


50% 


Yes 


25% 


No 


22% 



This ability to design an interfie^ which fits both the culture and the n^ds of different 
organisations is based on the ability to use Srisual language' and images that the usexs are 
«»nfortable with, while the software allows information to be drawn icom many 
underlying data sources. However, as in all cases of CBT or CAI, the primary need is for 
tlw expert educational analj^is of ooux^ aims and obj^tives to be rarri^ out before the 
applications are even commenced. Even simple courses (such as the one illustrated bolow 
wldch looks at photography) demand specific objectives and feedlmck for student learning. 
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The trend towards multi-media based CAI courses with a user-finendly int'^riaoe will have 
far-reaching im|dications for all TAFE courses throughout Australia. These interfiacbs 
m»d not be lixnited to stand-alone or networked such as the Macintosh and IBM 
s^tems (which can also u^ AuUiorWaze ProfessiDnal). The use of mainframe nmiputers 
with appropriate workstations (which can include Macs and IBM systems) are now being 
used wi^ly in TAFE cdleges and universities throi^hout Australia. 

CML (Computer Managed Learning) 

In the present climate of financial restx^int, educati(m will continually be asked to 
acoomplidi more learning with resounds. When business and industry are faced 
with this preduament, they usually autimiate. Colleges and imiversities now have to do 
the same. Fducation is highly labour intensive - usually mc»e than 80% of recurrent 
funding gora to persmmel costs. Hiis has hastened the introduction of Computer Managed 
Learning, as existing staff have to omtribute to more learning resour^. 




Figure 10.14 

The TAFE College of the future will make the role of the educator even more important 
and more challenging than it is today. Educators should be assisted in reorganising their 
work so that much of the time-consuming paperwork and record keeping can be relegated 
to the computer, freeing more of their time for student interaction. 
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ComputeiB supply a sophisticated, int^xated library of si^ware sjrstexns that aid 
l«:tiu«r8 in: 

• Building an inventory of oourees, seq\ienced into comprehensive programs. 

• Developing, delivering, and analysing diagnostic tests. 

• Evaluating individual and group performance. 

• Evaluating curriculum. 

• Maintaining student records. 
CML allows many educational choices: 

competency based - non-evaluated 

CML is designed for 'outcome' or 'competency based training. Students are evaluated by 
the College's standards: 

indwidualised instruction - classroom format 

The choice of individual instnictifm or training for groups is up to the teacher, or a 
a>mbination of the best of boA methods may be appropriate. This also means that it is 
easy to respond to diverse schedules and levds of knowledge. 

(mtreach capability - classroom instruction 

Instruction can be accessed by anybody with a PC and a modem, anywhere in the world, 
at any time of day or night, at their o^ learning speed. 

hi a typical system, both students and instructors access the computer using video 
terminals and printers. The students receive assignments and related information on 
courae organisation. All trating can be done via the system. For the instructor, computer 
managed learning provides basic course organisation, easy communications with students 
for assignments and messages, and fast retrieval of student records for analysis of both 
individual performance and overall course performance. 

In dofflng, there are many advantages which CBL, CAI and CML offer TAFE educators, 
students and administrators. They are: 

Educators 

• More time for teaching 

• Valid/reliable testing procedures 

• Automatic detmled record keeping 

• Immediate identification of student difficulties 

• £^y access to enrichment/remedial materials 

• Automated ^«Miiing and marking of student assignments 



10. COMPUTERS 



139 



134 



Students 

• Better access to instructors and learning resources 

• Builds confidence throui^ immediate feedback cm tests and assignments 

• Opportunity for individualised education plans, as courses can adapt to every 
kncwl^ge level, leainii^f speed and learning style. 

A good example of this is a Triage course based on CD.ROM which is used to train 
emezgency medical teams in the USA, without losing lives in the process. 

Administrators 

• Teaching suppcnrts institutiimal gi^. 

• Cut dropout rate by eazly identification of students at risk. 

• Standard cur Aculum and testing procedures. 

• Improve student learning diagnostics. 

• Enhance instructor efficiency. 

• Uniform tracing throu|^ the institution. 

• Constantly ass^ progress. 

• Maintain hi|^est quality instruction. 

• Easily monitor amrse efiectiveness. 
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11. VIDEO CONFERENCING 

Video ccmferendng is (me of the newest teadiing tedmdogi^ available, and potentially 
one (d the most exciting. The material in this section has been adapted fitim a 
description of the trial video conferencing netwoik eFlahlished between Ad^de College 
of TAFE and lig^t Ck>llege of TAFE in 1990. The material was provided by John 
Heneher, Diroctar, lif^t College, and is used with his permission. 

DESCRIPTION 

Video conferencing tedmology allows people at remote sites to realise the bexiefitB of 
£Bce-to- £ELce meetings without actually having to travel The sites used in the initial trial 
in South Australia are relatively dose, but the technology to link miffe sites, and those 
furthw apart is available. The diagram shows the geographic locations of the first three 
trial sites. 




PigUTC 11.1 
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THE TECHNOLOGY 

The eciuipmexLt in use allows the digital transmission of live, two way television between 
Adelaide Mlege crfTAFE and two campuses of the light College at Clare and Nurioo^ 
It has been found that it is possible to set up dcmiestac quality video camezas in the 
dassnxmiB, which wily need to be carpeted and have reasonable «x>uBtics and lifting, 
and beam the l^son live between the locations. Stu tots in the distant locaticms can see 
the lecturer and participate in the lesson, and the lecturer is able to see and talk to the 
students at the other sites. 

The two key technoli^cal inventions which make this possible are: 

• a codec, which converts the analogue signal fiEom the camera into digital for 
transmission and decodes the digital signal back to analogue fin- reoepti<»i. 

• a digital device enaUing large vfdume, high speed tmnsmission. 

The codec is state-of-the-art technology. Its first msQor demonstraticm in Australia was on 
January 1st 1988, when it was used to transmit pictures live ficom Antarctica for the 
Bicentennial television special Australia live. 

For the first time, in the near fixture, Uiwe will be a single international standard for 
video compz^on techniques covering data rates from 64 to 2,048 Kilobits per second. 
Study group XV erf" the Cimsultative Committee, Intenmtional, fiwr Telephony and 
Tfelegraphy (CCITT) have met to apsAy 'accelerated procedure* to recommendation IL261 
which describes the techniques to provide a standard way in which codecs will process a 
video bit stream. This will provide universal compatibility and connectivity of different 
vendcH^s video oonferendng equipment 

A two megabit digital service, called Me^link 2, has recently been made available by 
Telecom. Megalink 2 is an integral part of the Telecom digital network, and it uses the 
individual or combined technologic of cable (including the new optical fibre cable 
network) and radio systems. The service can carry voice, video, facsimile and computer 
data. Its capacity is best described by the fact that it can transfer all of the words listed 
in the Concise Oxford Dictionary within one second. 

Megalink 2 was initially designed to provide point-to-point transmissions, but Telecom is 
now developing multi-point systems. A video lacture can be transmitted to up to four 
points in one direction, and Telecom engineere are now confidant that, using appnqjriate 
switchii^ equipment, three video lacturc can be transmitted back to the original source 
and viewed as a 'split screen'. This multi-point, two-way video system using codecs, could 
soon be of international significance, especially in educational circles. 

THE TRANSMISSION NETWORK 

The transmission network for the trial was designed to be flexible and to be used in a 
variety of modes. The main mode was transmission between Adelaide College and both 
campuses of light College. Normally, there would be students with tiie lecturer at 
Adelai^ College, as well as studente at both Light College sites. 
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Mc^Mode 




Sftfdsnts 



Figwne 112 

A sH^t variaticm allows a lecturer at Adelaide College to transmit to students only at the 
two Xii^t College sites. 



VarialiDn 1 




Barossa 
Sluttents 



Figure 11.3 

Another two modes allow dassra to be delivered finom one of the light CoUege sites to the 
other, but with the signals patched through Adelaide College. 



2/3 




Figure 71.4 
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VarlEdions 




Figure 11.5 

It was also possible for a lecturer to be based at either of the li^t Ccdlege campus^ with 
students at both of the Light College campuses, and at Adelaide College (variations 4 and 
5 above). 

All couxBes were transmitted by live, two way television, allowing students and lecturers 
at all three sites to see and hear each other. 

RESEARCH FINDINGS ON VIDEOCONFERENCING 

Catchpole (1986) has had extensive experienoe in the use of one-way satelfite and two-way 
audio iteliveiy of cwirses in Canada. Some of the insights which he has into video 
confierencing methodologies include: 

1. It is a sound distance education or open learning system. 

Catchpole believes that within a sound distance education system, television 
courses can provide students with increased ofqwrtimities for encoding'decoding, 
interaction and aflfiUation. Catchpole (1986) analysed the Knowledge Network's 
course in Brititjh (Columbia which were delivered by one-way satellite and 
two-way audio, and found that when such systems Vere integrated into a well 
designed distance education service* (p.129) the medium enhanced student 
learning in these three ways: 

by fostering increased verbal and visual encoding, permitting immediate 
interaction with the iustructor/tutor and providing a chance for afMiation 
with other learners. (p.l29) 

2. Benefits of interaction. 

Catchpole also believes that efiEBctive methoddo^es for interactive tdevision 
courses enable the student to be actively involved in the learning process. These 
methodologies also provide maximum opportunities for the learners to use their 
range of skills. 

In the Adelaide (College - Light College video conferencing trial the interactive 
nature of video conferencing was explored exhaustively, through encouraging the 
use by lecturers of techniques such as: 

" n. VIDEO CONFERENCING 

erJc ^ 4 i 



139 



• syndicate work and leport back mechanism; 

• questioning; 

• role plays; 

• group discussions; 

• presentations by students; 

• case studies; 

• group problem solving activities; 

• feedback techniques. 

3. Interacting with materials and people. 

Catchpole (1986) hints at the double benefits of interactive television when he 
poetulates that educational media can be categorized into three groups: 

• verbal mode (print texts, audio cassettes, telephone Hnks...); 

• tiie visual (graphics, slides); 

• those that do both (video-cassettes, television, computers with graphics, etc.) 
(p.l30); 

Catchpole also p<»nts to Piagefs cognitive psychology for theoretical justifications 
for the multi- sensory opportunities ofiered to the student by videoHxmfiBrencing: 

According to Piaget's so-called 'genetic efastemdogy' one acquires knowledge 
not by simply storing copira of information in the brain but by assin^atix^ 
information into one's current understandings <rf reality..J9inoB everyone's 
scheme repertoiie differs, it is veiy useful for learners to have a chance to 
interMt with teaching materials (and te«shing people!) in order that they 
may p»s(malise thdr learning jnocess as much as possilde... Adult 
learners, particularly, bring very heterogeneous backgrounds... to the 
leaming situation and thus may benefit finom a chance to self-tailor 
educaticmal inputs. This personalization of leaming requires the aWlity to 
int»act with leaming materials - to be able to ask questions of materials 
and receive feedback (p. 130). 

4. l^rpes of interaction. 

To place video-conferencing in perspective as an interactive medium, Catchpole 
(1986) lists the types of interaction possible in conventional and distance education 
courses: 

Traditional methods for achieving this interactivity have included 
examination scores, written feedback, question periods in lectures and 
discussion groups- When one examines interactivity in distance education 
then telephone links to tutors, audio teleconfiBrencM, computer assisted 
leaming and study guides...would all rate hi^ in interactivity. I^w 
interactivity would be texts, audio and video- cassettes and pre-recor^ 
broadcast television (p.l30). 

5. Television literacy skills. 

Catchpole (1986) notes that the success of interactive television is to a large extent 
dependent on 'the willingness on the part of the instructors/tutors to develop a new 
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set of television literacy skills' (p.l^). 

As part of the trial all participating lecturerB were assisted in developing these 
*televifflon literacy* skills by staff firom the Centre for Applied L e ar n in g Systems 
(CALS) at the Adelaide College. 

6. Student's information processing systems. 

Catchpde (1986), a psyi^hobgist and the regular presenter of his own psychology 
course cm the Knowl^e Network, argu^ that multi-media courses accommodate 
individual students' difffsrenoes in learning styles and capacities: 

Those working in the field of distance education are in general agreement 
that multi- media systems are supericur to those dependent upon a single 
channel. J^ulti-media courses provide students with a greater choice of 
encoding strategies. They are also conmstent with research in cognitive 
psychology suggesting that we poss^ at least two... and possibly more 
parallel information-processing systems; and that inter - and 
intra-individual differences exist in the relative efiGectiveness of these 
systems (p.l29). 

The implications of this are that when you are using this medium, that you would 
be advised to use a variety of teaching methodologies. 

7. Redundancy. 

Catchpole develops this idea of providing students with extra opportunities by 
\ising the concept of 'redundancy': 

Clearly then, it is epistemologically dewrable to present to-be-leamed 
material via as many learning channels as possible, and to deliberately 
build in a certain amount of redimdancy within and among channels 
(p.l30). 

REFERENCE 

Catchpole, M. (1986). A guide to producing and hosting a live-interactive telecour^ in 
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GLOSSARY OF TERMS 



AS,A4,A5 
Anibieiitli^t 
Aspect ratio 

Attenuate 
Audio 

Autboring language 
Backing base 

Badiground 

Broadcast 

Bridge 

Bulk eraser 
Bum-in 

Cam^a script 

Caption 

Cardioid 
Close-up 

Coaxial cable (coax) 
Column width 



Paper sizes 

light in a mom which comes from the existing surroundings. 

The widtix of an image in relation to its height For television, 
the ratio is 4:3. For 35 mm slides, it is 3'.2. 

Reduce the amplification of a signal. 

Electronic reproduction of sound in a recording. FiJT ^« 
human ear, the frequency range can be from 20 - 18^ m 
and varies with age. 

Computer language which is specifically designed for computer 
manured learning. 

The flexible material, usually cellulose acetate or polyester, 
which carries the magnetic iron oxide coat which *records' the 
taped signal. 

Anything beyond the main area irf interest in a picture. 

Transmission of electronic signals by radio firequency. 

A device which links more than two telephones together, so 
that a teleconference can take place. 

Device for erasing or wiping tapM quickly by passing them 
through a strong electromagnetic field. 

Image imprinted onto pick up tube of television camera by 
pointing the camera at a bright light source for too long. The 
bum-in will appear on all subsequent shots. 

A final television script, including all technical directions. 
Generally, the audio directions will be on the right hand side 
of the page, and the vision directions will be on the left. 

Printed matter or artwork, usually superimposed over a part 
of the screen. 

Microphone with a heart-shaped pickup pattern. 

Tight shot of subject - usually just head and shoulders. 

Shielded cable used for the transmission of radio fi^uency 
signals and also for video and sync signals. 

The length of the Hne of printed words. May be measured in 
either standard linear scale or by number of characters. 
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Compaability 



Computer Assisted 
I«e«rning (CAL) 



Computer Based 
(CBA) 



Computer Based 
(CBL) 



Computer Managed 
(CML) 



Content editing 

Copy editing 

Credit 

Cue 
Cut 



Data compression 
Decibel 

Desk top publishing 
Dolby 



The ability of the equaianent to be interfaced, i.e. linked 
tc^ther, and still yield ^>od results. 

Is an interactive instructional technique in which a computer 
is used to prraent instriKtional material, moiutcBr learning, 
and select additional material in ^cordance with individual 
student ne^. 

Invdvos the use of a onnputer to generate and score 
assessment competency tests for particular course components. 

Embraces ihe total cmscept of computer usage in the ^vexy 
and management t£ studaoit learning. CBL incorporates 
Cfmiputer managed learning (CML), Computer assisted 
learning (CAL), and Computer based assessment (CBA). 

Invcdvw the use of a ccnnputer to maintain and anal^ data 
on student performance and instructicmal jxf^jeeaa as an aid 
to educators or students in selected learning activities. 

Editing with particular attention to the ctmtent. For example 
checking that fects are accurate or that ex|danations are clear. 

Editing with particular attention to the basics of language like 
spelling, punctuaticm and grammar. 

i^knowledgement in sound or vision of a person's contribution 
to a im^ramme. 

Agreed visual or audio signal to o)mmence an action. 

(1) instant switching from one cam^a to another in the 
vision mixer. 

(2) end of one shot and the beginning of anotLer in the 
editing process. 

A method of coding information to speed up facsimile 
tran^nission. 

Abbreviated 'dB' or 'db* , it is a relative measure of sound 
intensity or 'volume'. One dB is about the smallest change in 
sound volume that the human ear can detect. 

The use of sophisticated word processing or desk top 
publishing computer packages by authors to produce text that 
is ready for direct copying onto printing masters. 

An electronic device or circuit which reduces the amount of 
tape noise (principally tape hiss) introduced during the 
recording process. It does this by boosting - in carefully 
controlled amounts - the strengUi of weak signals before they 
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Draft 

DUCT 

Dub 
Duplex 

Editinr 



Erase 

Establishing shot 
Fade 



Flutter 
Font 

Frequency 



are recorded Duxing {ilayba^ the ragnals (and the noise) are 
cut bade by an exa^ equivalent amount. The oripnal 
dynamics are thus restored, but the noise is reduced by 10 to 
16 dB. 

A complete version of a text which you are writing. A first 
draft still needs re-rea£ng and re-writing. A final draft has 
been through both this proc^ and editing. 

Anonym for Diverse Uses i^Ccmimunication Techndf^. The 
brand name fi» a particular ^vice whidi allows several 
people at the one site to share in the use of a sin^ telei^ione. 

Copying taped signal fitom one audio or video tape recorder to 
another electronic means. 

Two ws^ simultaxKous communication. Full dujdex allows 
simultaneous transmission and reception of data to and firom 
different locations by the same terminal. 

(1) The selection and organisation of visuals after filming 
and the r^i^ment of narration or captions. 

(2) Seeding through a text with a view to correcting errors 
m* imivoving expresamL 

Removing of information fitnn mapietic tape. 

Orientation shot, often a long shot, which gives the viewer an 
idea of the whole scene in which the action is to occur, or 
establishes the mood. 

Increase or decrease in visicm and/or sound. 

A facsimile machine which sends copies of documents via 
telephone Hues. 

Very short, rapid variations in tape speed, causing pitch and 
volume variations which were not present in the original 
sound. A form of distortion. 

The style of the lettering. 

The repetition rate of cyclic energy, such as soimd or 
alternating electric current, expressed in cycles per second 
(hertz or Hs), or thousands of cycles per second (Idlohertz, 
kHz). By convention, 'bass' frequencies in mu^ extend htm 
about 20 to 200 Hz. "Treble* sounds are at the high-finequency 
of the sound spectrum, and may extend from 2 to 3 kHz to 
the fi«quency fimit of audilnlity (about 18 to 20 kHz). 'Middle' 
(or mid-range) frequencies occupy the remainder of the 
spectrum, from 200 Hz to about 3 kHz, 
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Graphic design 
Graphics 
Grey scale 
Head alignment 

Headroom 
Hiss 

Interactive computers 

Justifying 
Keystone distortion 

laser printer 

Landscape 
Learning centre 

Level 

lip sync 

Loud qpeaking 
telephone 

Master 



The pknmng and design d all those things which affect the 
appearance and readability of a text. 

Non-verbal material in your UsA including pictures and 
diagrams. 

Ihe number of distinguishable grey tones between black and 
white. 

Includes all mechanical at^ustments neoessazy to assure 
proper spatial relationships between the head gaps and the 
tape or, more specifically, a properly recorded tape track. 

The space on the screen between the top of the firame and the 
top of the subject's head. 

A sibilant sound, most often found in tape recording or 
playback. The better the tape system, the lower the hiss. 

Computeis whidi aie linked together in such a way that their 
users can work together on the same task- 
Aligning your text to a left, rii^t or central axis. 

Horizontal or vertical distortion of a projected image. Caused 
by not having the prqjector align^ to the screen. 

A printer in which an electronic beam 'etches* images onto a 
photoelectric drum which then transfers the hi^ quality 
image to paper. 

A page format in which the width is greater than the height. 

A room which is set up with the basic information and 
communicaticm technology necessary for its users to tap into a 
wider educatimal network. 

Signal amplitude relating to either sound or vision, as 
measured on a standard scale. Levels should be checked and 
adjusted before the performance. 

Sound and picture recorded or playing simultaneously. 

A telephone wi^ a loudspeaker that makes an earpiece 
unnecessary and which allo^iw more than one person at a time 
to hear the incoming message. 

First generation tape, or first edited version. Used for making 
^pies. 
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Microcomputer 

Blieroplione 

Mirar - audio 

Mixer - video 

Modem 
(Modulator - 
d^iodulatiar) 

Monitor 

Negative image 

Network 

Noiae 

Pan 

Patchcord 

P^*ristence of vision 

Point 

Portrait 
Print through 



Projection aads 



RAM (Random Access 
Memoiy) 



A self contained computer, oompnsmg e keyboard, and a 
mem(»7 and wbidi is attached to a display sereaD and 
possibly a printer. 

Device for converting sound waves to electrical energy. 

Audio control console for mixing sound sources. 

Video control console for selecting or combimng video signals. 

A device which permits information to be transferred between 
c(Hnputers using telefduBie hneB. 

A vito display unit whidi receives its picture and sound 
inputs inan line inputs. 

An image wheiv Uf^ts and darks are reversed to achieve 
special effects. 

Two or more peces <^ information or communications 
equipment which are linked t(^ther. 

Unwanted electrical signals in either the audio or video signal 
produced by electromc equipment. 

Pivot the camera head either right or left in the horizontal 
plane. 

A wire used to connect two piec^ of sound equipment 
together, so that electrical impulses can be transferred 
between the units. 

A property the retina of the eye which causes it to remain 
excited by an image for about l/30th of a second after the 
image has disappeared. 

The unit of measurement oi the size of the letters in printed 
text 

A page ftomat where ibs wid^ is less than the heif^i 

The transfer of magnetization of recorded sound from one 
layer of tape to immediately adjacent layers of the wound 
tape. Print throu^ is usually encouraged by overlc»dix^ 
during recording. The audible effect of print through is echo. 

An imaginary line drawn throui^ the centre of the aperture 
and lens to the centre of the image. 

Computer memory content which can be altered, but which 
disappears when the computer is turned off. 
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Reading gravity 
Receiver 
Receiver/monitor 
RF 

RF Converter 



ROM (Read Only 
Memory) 

Scanning 



Script 



Signal-to noise- ratio 



Snow 



Software 
SpUce 
Story board 

Style 

Superimpose (super) 
Sync 



The tendency of the leadw (in En^ish) to scan the page finom 
top left to bottom rif^t 

Home-type television set whidi zeceives RF (radio frequency) 
signals. 

A video display unit which can display signals recm^^ mther 
from broadcast (RF) or from direct line inputs. 

Modulated video* audio and sync signal. RF signal is used to 
broadcast television through the atmosphere. Television 
receivers are designed to decode the RF signal. 

A small device to encode vid^ and audio signals to RF so that 
they will play tm a nonnal television rec<nver. RF converters 
are included in home VCR*s. 

Computer memcsy cimtent which cannot be altered. 



Movement of the eli»±n>n beam in the video tube from left to 
right, top to bottom. 

The specific directions for picture taking or art work in the 
form of a listing of scenes with aoamipanying narration or 
captions. 

The voltage ratio, usually expressed in decibels, between the 
loudest undi8t(»rted me recorded and reproduced by the 
r»x>rder and the ncnse reproduced when th» audio signal is 
reduced to zero. 

Random black and white dots shown on a television screen. 
Can be due to poor recepti(ai or to dirty video heads. It's the 
'picture* seen on erased tape and tapes which have never been 
recorded on. 

A pn^ram fcnr use with a computer. 

Mechanical join between pieces of film or tape. 

A series of sketches or pictures which visualize each topic £bc 
sequeuwd to be product in an audiovisual presentation. The 
audio content will also be listed. 

The distinctive way in which you use words when you write. 

Electronic overlapping of two or more pictures on the screen. 

Electronic timing pulses which control the recording and 
replay cf the video image. 
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Talent 
Tape 

Teleconference 
Telephoto 

TUt 
Track 

Transceiver 

Tfaumbspot 

TTY 

Video 
Video tape 



Voieeover 



VCR 



White balance control 



Wow 



Zoom lens 



Term used for all perfonners and actors. 

Iron oxide coated mylar plastic that will record picture and/or 
sounilinformation when magnetized by a tape head 

The linking together of two or more sites hy telephone. 

Lens designed to nazrow the field of view and to enlarge the 
subgect, with a focnl length which is longer than usual. Used 
for close-ups which must be shot fiom a distance. 

Move the camera in the vertical jdane, i.e. up or down. 

The path on the magnetic tape along which a single channel of 
sound is recorded 

A nn^e &csimile machine which can send and receive 
information. 

A visible mark plao^ on a slide, which indicates its correct 
position in a slide tray or magazine. 

Acronym for "teletypewriter" which is a device for printed 
communicaticm uang telephone lines. It is of particular value 
for oommunicatiini with the deaf. 

Picture component of a television signal. 

(1) electnmic method of recording both sound and vision 
onto magnetic tape. No prooesnng is necessary and 
the recording is capable of immediate replay. 

(2) magnetic tape used to record both sound and vision. 

The voice of the narrator or other subject used without the 
accompanying image of that person. 

Video cassette recorder. Records video, audio and sync 
mformation onto video tape. 

Video camera setting to adjust coiuui- rendition of a scene for 
the particular lighting conditions. 

A arm of distortion in sound reproducing systems caused by 
relatively slow variation in the speed of the tape and 
characterized by its effect on pitch. 

A lens with a moveable element which enables the selection of 
various focal lengths. 
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